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INGOT CASTING ECONOMICALLY Hc onodeenway 











Where only limited space is available and small 
quantities of ingots is the order of the day... . 
then this SHEPPARD 40-Mould Mobile Machine is 
ideal for your requirements. 


It is specially designed for lighter 
duty and mobile for serving one 
or more small capacity electric 
arc, oil or gas-fired furnaces and 
capable of producing up to 120/160 
ingots per hour. Floor space 
occupied is only nine by four feet. 


Full details on application. 


(0 GN RAS REN ERE, OO 
SHEPPARD & SONS LTD. - BRIDGEND - GLAM. 


A SUBSIDIARY OF HAYES INDUSTRIES (WALES) LTD. 
SHE PPAR D Tel.; BRIDGEND 1700 (5 lines). "Grams: SHEPPARD, BRIDGEND. 


LONDON OFFICE: 153 GEORGE STREET, W.1. Tel.;: PADDINGTON 4239. 


REPRESENTATIVES IN SOUTH WALES for 


G.W.B. ELECTRIC MELTING and RESISTANCE FURNACES and ELECTRIC CONTROL GEAR. 
BRONX RANGE OF MACHINES FOR METAL FABRICATION PROCESSES 





















ST. HELENS SMELTING 
COMPANY LIMITED 


RAVENHEAD WORKS 
ST. HELENS +: + LANCASHIRE 





™ 
RAVEN HEAD 














Telegrams: HELENA St. Helens 





Telephone: St. Helens 2217/8 














METALLURGICAL POLISHING 


SELF-CONTAINED WITH SINGLE & TWIN 
ELECTRIC MOTORS. 


DISCS AND CLOTHS EASILY 
INTERCHANGED. 


A BOON AND A TIME-SAVER 
TO THE METALLURGIST. 


FULL DETAILS ON REQUEST TO MAKERS:- 


E. W. JACKSON & SON LTD. 


& LAPPING MACHINES 


TABLE MACHINES 
AVAILABLE FOR 
EARLY DELIVERY 













CHESWOLD WORKS 
DONCASTER 
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CENTRAL FEED 
WITH HIGH INJECTION 
FORCE. EMINENTLY SUITABLE 
FOR THIN WALLED ALUMINIUM AND 
MAGNESIUM CASTINGS. LARGE PIPE 
DIAMETERS TO ENSURE MAXIMUM IN- 
JECTION SPEED. 100 TONS LOCKING FORCE. snechaiee cuaee. wae 
















. Th ” oo” TIME SWITCHES FOR HIGH 
DIE HEIGHT 8’-22’. PRODUCTION OF SOLID 
CASTINGS. 





London Sales Office: 


THE WOOD HOUSE - COCKFOSTERS 
BARNET - HERTS 
Telephone: Barnet 0810 
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clean - dry - convenient 
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Another storey in modern architecture 


with 


REGD. TRADE MARK 


IN IT 


One of the most striking features of Manchester’s 
new bus shelter is the unique central block— 
believed to be the first two-storey building in 
this country to be built entirely on structural 
light alloy columns. These extruded ‘Duralumin 
H’ supports are used along the full 577 foot 
length of this extensive structure, as well as the 
two-storey block. Architectural interest and 
simple maintenance are combined in a building 
capable of holding a thousand people at a time. 
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The central block has a 21 foot radius concrete roof 2} in. thick and 
the first floor is of 4in. thick concrete. The supporting columns 
are made from extruded ‘Duralumin H’ hollow sections with a 
wall thickness of .280 in. A number of these columns incorporate 
an integral rain water down pipe and a double hollow section was 
used for this purpose. The natural appearance of the Duralumin 
supports is attractive and because of its good resistance to 
corrosion the structure will never need a coat of paint. 






















If you would like advice on any aspect of aluminium alloys, please let us know. 
We have wide experience and our Techmical Sales Section is always ready 
to help. 







PJAMES BOOTH & COLTD - ARGYLE STREET WORKS - BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 





LONDON 8 BIRMINGHAM 
TGA JBG 154 
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supplies bese Cow 


FOR THE MOST 
COMPREHENSIVE 
STOCK AVAILABLE 


NON FERROUS METALS 


including: 
BRASS, COPPER, GUNMETAL, 
“DURALUMIN”’ ALUMINIUM, 
NICKEL SILVER, PHOSPHOR 
BRONZE, ETC. 


General Engineering 


CASTINGS—SHEARING 
SAWING—GUILLOTINING 


A.I.D. APPROVED 





J- SMITH . SONS 


42/54 ST. JOHNS SQUARE, 
EST. CLERKENWELL, LONDON, 
E.C.1. 


Clerkenwell 1277 (14 lines) 
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NOW WILL YOU THROW AWAY YOUR PLUNGERS! 







"<4 a and details of the new 


FOUNDRY FLUX LT 


a and write at once for samples 


SELF PLUNGING 
3 DEGASSING AND 
7) GRAIN REFINING 
TABLETS NO. SS6 


No plungers required. 
Suitable for use on all 
alloys except those with 
high silicon content. 
Cheaper than conventional methods of grain re- 
finement. 100% efficient. 


Park Rd, Hockley, Birmingham, 18 


g elegrams: “‘ALBRIT’’ Birmingham Telephone: NOR 4264 
NOR 1642 








































50°, higher output with 
REVERBALE melting and 
holding furnaces for the aluminium 
diecaster. Send for full details 

of these and the range of SKLENAR 
furnaces.* Prove their efficiency too, 
with 14 DAYS FREE TRIAL 

IN YOUR FOUNDRY. 

*also the NEW SKLENAR TAPPING 
VALVE for continuous or intermittent 
‘tapping off’ of non-ferrous 

metals up to 850° C. 


SKLENAR 
pee 





— a 
un brindis con un buen caldo! 










(a drop of good stuff) 


in Spain too 
‘A DROP OF GOOD STUFF’ 
means SKLENAR melted 
















Whether it’s Manzanilla or Manganese bronze, 
in Spain they appreciate ‘a drop of good stuff ’—and 
when it comes to melting, they and foundrymen 

the world over, rely on SKLENAR furnaces for top- 
quality results every time. For everywhere metal is processed, 
SKLENAR furnaces are recognised as the best by far. 

They give:—Higher output for less fuel— 

minimum metal loss—no costly crucibles needed 

—complete control of furnace atmosphere—easy access 

for skimming, alloying and refining—low heat-radiation ensures 
comfortable working conditions— 

adaptable for a wide range of ferrous and non-ferrous 

metal without fear of contamination—quantities from 

a few pounds to several tons—oil, gas or coke fired. 


FURNACES LIMITED 


385 NEWPORT ROAD CARDIFF 
TEL: CARDIFF 45645 (PRIVATE EXCHANGE) 
GRAMS: SKLENAR CARDIFF 45645 
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\&) [WESTINGHOUSE 


EXPERIENCE 


is your Guarantee for 
all Rectifier problems 




















1 5 3 Part of a 50000 ampere copper-oxide rectifier . 19 5 Part of the control panel of one of the electro- 

installation at Joseph Lucas Ltd. tinning lines of The Steel Company of Wales 
Ltd., Velindre, employing 450 000 amperes of water-cooled 
Westalite rectifiers. 















































WESTINGHOUSE BRAKE AND SIGNAL CO. LTD., 82 YORK WAY, KING'S CROSS, LONDON, N.1: 
: Telephone: TERminus 6432 | 4 
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EDNALL LANE, BROMSGROVE, Worcs. 
Telephones 2987 & 3576 












































HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 


E. A. Ollard, A.R.C.S., F.R.LC., F.LM., 
and E. B. Smith 










Facts, figures and formulae for all who 
design, erect, maintain or operate electro- 
deposition plant, and for laboratory 
workers who deal with plating solutions. 
Includes sections on water and drainage 
purifications of solutions, storage and 
handling of chemicals and plating-shop 
costing. 

35s. Od. net. by post 36s. 5d. 


from all booksellers or Iliffe & Sons Ltd., 
Dorset House, Stamford Street, S.E.1. 
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ECLIPSE FOUNDRY 


& eee =. sowesT. LTD., 
TIPTON. ’ STAFFS. 
NOH: 

GREY IRON ALUMINIUM reap 













MORRIS ASHBY LTD 


305 KINGSLAND ROAD 


LONDON, £8 
CLISSOLD 2628/9 


well « true 































High-grade grey iron castings, 
aluminium alloy sand and 
Gravity Die castings, alum- 
inium alloy and zinc alloy 
Pressure Die castings. 
Quality castings in 
quantity supply! 


(tja Yorkshire Foundries Ltd. 


SAYNER LANE, LEEDS 10 
London Office : 
House, H. Square, W.1. 


PRESSURE 


DIECASTINGS 


IN ZINC BASE ALLOY TO BS.1004 
& ALUMINIUM ALLOYS TO BS.1490 




































A.1.D. APPROVED 


















































N \ Jobbing Cast- Sand&Die Gunmetals Pressure 
IRA \\ ings uptoone Castings — Castings 
ton ronze 
(A \) YN Wi. < Repetition Machine 
Moulded Work 
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MIDLAND METALLICS LIMITED 


SIDDONS FACTORY ESTATE 
HOWARD ST., HILL TOP, 
WEST BROMWICH, 
STAFFS. 
TELEPHONE: WEDNESBURY 1489 





















METALLURGICAL 
PROGRESS 


One of the most time-consuming tasks for 
advanced metallurgical students and re- 
search workers is ‘Searching the 















Get in touch with 
us and solve your 
PRESSURE D! ING 















iecas roblems. literature.” This 3rd edition does this 
ea = ita . task brilliantly and comprehensively. 
PRECISION - \ 6s. Od., post free. 

QUALITY and From all booksellers, published by 


DISTINCTION 
In Aluminium and Zinc Base Alloys 

















OR PHONE:- 
WOLVERHAMPTON 22134 





Wliffe & Sons Led., Dorset House, Stamford Street 
London, S.E.1. 

















PRODUCED TO 8.5.5. 


Dependable deliveries of 


1004 UNDER 68.S.I. 


LICENCE 


large or small 


quantities of high grade diecastings at com- r 
petitive prices. Finish machined if required. i 












DIECASTINGS 





MAZAK 
WESTERN DIECASTING LIMITED 


Members of Z.A.D.C.A. 
PHOENIX STREET, MAZE STREET, BARTON HILL, BRISTOL 5 
Telephone: 5-6593 


ZINC ALLOY 
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Have you a diecasting problem? 
We have made a close study of 
diecasting from all aspects over the 
course of many years—so make your 


problem our problem, and come 
GI 11S straight to the “seat of learning ”’ 
or BIRMINGHAM 


in ZINC BASE AND 
ALUMINIUM ALLOYS 





os te lili ll 


GILLS PRESSURE CASTINGS LTD., 215 TYBURN ROAD, ERDINGTON, BIRMINGHAM 24 Telephone: EAST 1008 








uf 
HALL FOUNDRIES 
—HC nr) 


ST. MARTINS METAL WORKS 
166- TENNANT STREET 


BIRMINGHAM-I5 


TELEPHONE: MIDLAND 1050 


PRESSURE 
OSE CAgreee |. ees 


9 
IN ZINC BASE ALLOYS TO BS1004 if it’s difficult to design, 
AND ALUMINIUM ALLOYS. even harder to 
Specialists in eae and complete 
LET US MAKE YOUR PROTOTYPES unit production 


GRAVITY DIE CASTINGS IN ALUMINIUM. produce, then 
SANDCASTINGS IN BRASS, BRONZE there's a hard core of specialists a . 
BEFORE CUTTING A DIE. E. CAMELINAT & CO. LTD., 
CARVER STREET, BIRMINGHAM, 1 
ACCURACY ror tue ASKING Phone: CENtral 6755 (Sines) 


AND ALUMINIUM ALLOYS. Cc with qualled experience 
. Member of the Owen Organisation 





in the y mae Hany and production of 
FINE FIGURE AND FALSE CORED complete units in sheet metal 
CASTINGS FROM WAX AND PLASTER. fabrication and Assembly. 























special shapes at site. 


REFRACTORY CONCRETE 


Refractory Castables are poured and cast like structural Concrete, and being 
readily available are finding many applications, particularly for preparation of 
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Use our advisory service based on 70 years experience in the refractory field—it can improve 
your furnace efficiency. For further information write, phone or call: 


JOHN G. STEIN & €O. LTD. Bonnybridge, Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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We have the answers to your 
corrosion problems at our finger tips 


C-SENTRY ZINC ALLOY ANODES 

The modern, economic and efficient method of protection of steel- 
work against sea water corrosion, Easy to fit, using cast-in steel 
inserts. Special paint systems are unnecessary. Anodes are supplied 
ready for fitting. A comprehensive range of sizes is available. 


ZINC COATINGS 

Protective zinc coatings may be applied inex- 
pensively to steel by hot-dip or electro-galvanising, 
spraying or sherardizing. Zinc affords durable 
envelope protection by its high resistance to cor- 
rosion plus sacrificial protection to prevent rust 
at any bared areas. 


DELAVILLE SUPERFINE ZINC DUST 
For protective paints; the uniformity of particle 
size and absence of coarse particles give paints 
good appearance and perfection of finish. Zinc- 
rich paints can be applied as film with sufficient 
thickness to confer a high degree of protection 
when used as a one-coat shop primer. 


ORR’S ZINC TETROXY CHROMATE 

For incorporation in priming paints for steel and light alloys. 
The soluble chromate ions released in the presence of moisture 
suppress anodic corrosion. Since the chromate availability is 
both low and uniform, primers containing Z.T.C. have long 
and effective protective life. 


ZINC DUST/ZINC OXIDE 

Priming paints containing 80°% of zinc dust and 20% of zinc oxide by weight produce a high per- 
formance corrosion inhibitor for industrial and marine environments. An advantage of this primer 
is that only a very limited surface preparation is necessary. 


Visit us at stand nos. 48/49 at the Corrosion Exhibition and let 
us give you a helping hand in your fight against corrosion 


CONSOLIDATED ZINC CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON W.1 
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Russian Zinc 


HIRTY years ago the output of zinc in Russia was only 3,000 tons a year, 
by 1938 a yearly output of 75,000 tons had been reached, and last year it 
was probably between 300,000 and 350,000 tons. In general, zinc is found 
in association with lead but in the Urals zinc-copper ores are mined, nearly 
one-quarter of all zinc ores being obtained by open-cast mining. There have 
been striking developments in mine production since the war, and Russia claims 
to have the largest proved resources of zinc and lead in the world. In addition, 
the U.S.S.R. imports about 100,000 tons a year of concentrates from North Korea. 

Comparing the Russian industry with that in the West, Mr. R. Lewis Stubbs, 
Director of the Zinc Development Association, in a Paper presented to the 
American Zinc Institute, states that nearly all production comes from compara- 
tively new electrolytic plants of standard design. The processes are well 
understood but the plants have few novel features. The complexity of the ores 
makes recovery difficult, and metal recovery and also productivity are not as high 
as in the West. The most impressive feature of the Soviet industry is the amount 
of research being conducted on methods of production, much competent work 
having been done on fluo-solid roasting, the treatment of complex ores, and 
continuous casting techniques. At present the electrothermic process is being 
examined for possible use in special circumstances, but the electrolytic process 
has been standardized even where power has to be generated from coal. 

Zinc fabrication is not so advanced as in the West, although consumption in 
1958 was in excess of 330,000 tons and, in addition, some semi-fabricated zinc 
was imported from Poland. Brass and galvanizing are the main uses, although 
there are no continuous strip galvanizing lines. Zinc oxide is also important 
since it is the principal white pigment for paints, little titanium dioxide being, as 
yet, available. Die-casting, which is carried out mainly by automobile manufac- 
turers, is comparatively undeveloped, and special high-grade zinc is not obtainable. 
Sheet zinc does not appear to be used in the building industry. 

Russia, an importer and exporter of zinc metal, is said by Russian experts to 
be a net importer but, as Mr. Stubbs emphasized, the available figures do not 
bear this out. It is suggested, however, that exports to the West have been made 
solely to earn foreign currency. Within the Communist bloc there is much trade 
in zinc. Imports of zinc metal from Poland were abour 50,000 tons in 1955 and 
1956, and lower in 1957 and 1958. Soviet exports made at world prices, however, 
expanded from 35,000 tons in 1955 to 72,000 tons in 1957, being somewhat less 
in 1958. An increasing proportion has been going to the West, which received 
40,000 tons in 1957 compared with 15,000 tons in 1955. Some concentrates were 
also sent to Western Europe last year. 

Are these exports likely to grow in future? As Mr. Stubbs pointed out, no 
definite answer can be given to this question since the complete control exercised 
over production and consumption makes it simple to send temporary surpluses, 
or, indeed, to divert supplies, to foreign markets. All signs point, however, to a 
tremendous increase in Russian home needs, since the new Seven Year Plan aims 
at raising Russian standards to the present level in the U.S.A. As the Plan only 
provides for increasing zinc production by 60 per cent in the period, it is likely 
that consumption will rise more than production and Russia become a bigger 
importer of zinc. On the other hand, as new plants come into operation, temporary 
surpluses might continue to occur and be exported to obtain foreign currency. 
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Out of the 
MELTING POT 


NTIL sufficient experimental facts 
have been collected to add up to 
a comprehensive explanation of 

the phenomenon of fatigue in metals, isolated results still 

give rise to explanations that tend to give the impression 
of being more trouble than they are worth. For example, 
there is no disputing that dislocation mechanisms are 
undoubtedly involved in the fatigue behaviour of metals, 
but likewise there can be little doubt that, for the present, 
such mechanisms tend to get “lost” once they reach the 
surface of a part being subjected to fatigue stressing. There 
are explanations that emphasize, and probably over- 
emphasize, the influence of the chemical interaction of the 
surface with the surrounding medium or certain of its 
constituents. Then, again, there are the explanations in 
terms of physico-chemical concepts. Resort is made to 
these concepts in connection with the effect of surface 
active media on fatigue strength. They have been used 
to explain, for example, the observation that the presence 
of weakly surface active media (e.g. various oils) in contact 
with work hardening metals being subjected to cyclic 
stressing, has the effect of lowering the fatigue strength 
below the value shown by the metal when tested in air. 

They have also been used more recently to explain the 

beneficial effect of strongly surface active media (e.g. 

molten tin and lead-tin alloys) on the fatigue strength of 

work hardening metals subjected to cyclic deformation. 

The horizontal portions of the S/N curves obtained in 


Further 
Addition 


rotating bend fatigue tests on notched, carbon-steel test- 
pieces tested at 300°C. in molten tin or tin alloy, were 
found to lie above those of test-pieces tested in air at the 
same temperature, test-pieces which had been given a 
preliminary tinning being superior in this respect to test- 
pieces which were tested in the molten metal without any 


preliminary tinning. In addition to the effect of surface 
activity, it is suggested that the behaviour observed may, 
in part, be due to a “healing” effect of the molten metal 
on the notch and to the protection against oxidation it 
affords to the root of the notch. 


VEN leaving science fiction out of 
it for the moment, quite a good 
argument can be advanced to the 

effect that the modern tendency of jumping ahead is 

undesirable. To begin with, too much of this looking 
ahead is liable to lead to some neglect of the present and 
of its opportunities. A glance at the past will show all 
sorts of fields of human endeavour littered with oppor- 
tunities that were left unused, or that were not used to 
the full, because of the hurry to get on with something new. 
Living in imagination one or two jumps ahead of the 
present might be claimed to have the advantage of creating 
some measure of discontent with things as they are at 
present, and thus providing an urge to press on to some- 
thing better. In actual fact, this preoccupation with the 
future leads merely to a neglect of the present. A real 
discontent can only arise from a close acquaintance with 
the existing state of affairs, for which acquaintance this 
pre-occupation with the future leaves less and less time. 

Jumping ahead not only leads to a neglect of the present, 

but it also tends to rob future developments of the appre- 

ciation which they would otherwise receive. Instead, they 
are merely taken for granted. Had it not been for science 


Robbed 


fiction and other less extreme forms of anticipation, the 
launching of the various satellites would surely have 
received much more interest, whereas, as things are, they 
have at once been taken for granted, the landing of “space 
men” on the moon already being expected as a fairly 


-certain next step. We thus find ourselves the poorer for 


being robbed both of an interest in the present and of an 
appreciation of coming developments almost before they 
have been realized. It is in this situation that an explana- 
tion of the current lack of interest—so often deplored— 
in the progress of science might be sought. How wistfully 
does one look back from it to the tremendous zest and 
enthusiasm of the nineteenth century for scientific and 
technical achievements before the rot began to set in with 
Jules Verne and other less and more imaginative scribes 
of that ilk. 


ENETRATION of molten metal 
into a crack is of interest in con- 
nection with the healing of cracks 

formed as a result of hot-shortness of a cast metal, and in 

connection with the movement of the residual melt in the 
capillary channels formed in the solidifying portion of an 
ingot. It is, of course, also of considerable interest in 
connection with welding. It has been shown that the 
concentration of dissolved elements in metal which has 
penetrated into a crack may considerably exceed their 
concentration in the bulk of the molten metal, both in 
the case of equilibrium and in the case of non-equilibrium 

(solidification) co-existence of the solid and liquid phases. 

In more recent experiments, quantitative determinations 

have been made of the changes in composition of a melt 

penetrating into a crack. The melts consisted of pure 
aluminium-copper (2-9, 7-8 and 26-0 per cent) and 
aluminium-zinc (4-9 and 15-0 per cent). The moiten alloy, 
at a temperature 5° to 10° above its solidus, was contained 
in a crucible, across the top of which was placed a bar 
of pure aluminium (4 x 6 mm. in cross-section), the bottom 
side of which was in contact with the surface of the melt. 

A special scraper was used to remove oxide films and 

ensure wetting of the surface of the bar by the melt. 

Using a round-nosed punch, the bar was then bent down 

into the melt, whereupon a number of cracks formed in the 

stretched face of the bar. The formation of these cracks 
could be facilitated by transverse scratches. The contents 
of the crucible and the bar were then rapidly quenched, 
the whole experiment taking only about one minute. Cross- 
sections were then made through the solidified composite 
specimens, and the composition of the melt which had 
penetrated into the cracks was determined by a micro- 
radiographic method. It was found that the copper alloy 

(in the case of the 2-9 and 7-8 per cent copper melts) which 

had penetrated into the cracks had a composition approxi- 

mating to that of the aluminium-copper eutectic (33 per 
cent copper). This was confirmed by microscopic 
examination, which showed that the alloy in the crack had 

a eutectic structure. It is interesting to note that the 

tendency for cracks to form in the bent bar diminished 

with increasing copper and zinc contents of the melt. Only 


after providing a deep scratch Smt 
* 


Concentration 


could a crack be made to form 
when using the melt containing 
26 per cent copper. 
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1D issport the discussion on an 


important Paper! dealing with 

ingot mould technology in 1932, 
an authoritative speaker declared: “I 
believe that the iror. mould will become, 
or rather is, as obsolete as the old stone 
mould of the 18th century. Real 
progress will be made only by getting 
right away from iron of all types and 
the brass trade will do well to turn its 
attention entirely to copper moulds”. 
More than a quarter of a century has 
passed. Direct chill methods of ingot 
casting have, meanwhile, been 
developed on a substantial scale though 
primarily for light alloys. The use of 
water-cooled copper ingot moulds has 
spread considerably but neither of these 
processes has completely ousted the 
solid ingot mould. Indeed, there are 
important alloy groups where water- 
cooled ingot moulds have been tried 
but casting has reverted once again to 
solid cast iron moulds. In defence of 
the speaker quoted above, it must be 
remembered that the state of develop- 
ment of solid cast iron ingot moulds at 
that time was not particularly advanced. 
A further contributor pointed out that 
“it is well known that there is no 
correlation between mould life and 
composition for (cast iron) ingot 
moulds, and this explains the range of 
compositions used in ingot mould 
practice”. Because cast iron moulds 
have been further developed since the 
date of these statements it would be 
difficult to claim now that mould life 
cannot be correlated to some extent 
with composition. Unfortunately, the 
amount of recent fundamental work on 
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cast iron moulds is not very great and 
a wide variety of irons is still used for 
ingot moulds; some of them certainly 
do not measure up to the best that can 
be achieved. 

In batch methods of ingot casting, 
the moulds, with which this review is 
concerned, not only form the shape and 
size of the ingot but they influence the 
state of the ingot surface, and the 
soundness and macrostructure of the 
ingot. The extent of these influences 
depends on the type of mould, its 
design and the materials used in 
constructing the mould. 


Mould Types 

There are two broad classifications 
for batch type ingot moulds; solid and 
water-cooled moulds. Both classes may 
be subdivided into one-piece or two- 
part moulds, and these classes may be 
further subdivided into categories des- 
cribing mainly the shape of the mould 
or of the ingot it produces; such as 
cannon moulds, strip moulds, horizontal 
cake moulds, pig moulds, wire bar 
moulds, and so on. 

When a round ingot or billet is cast, 
the solid mould may consist of one 
piece and is normally referred to as a 
cannon mould. The mould usually 
consists of a heavy wall tube, slightly 
tapered in the bore and open at the 
bottom, but in service it either rests 
squarely on a bottom plate or is fitted 
with a plug. Alternatively, the mould 
may be split longitudinally in two 
halves which are clamped tightly 
together when the mould is ready for 
receiving the ingot metal. No taper is 


[Courtesy Barrow Haematite Stee! Co. Ltd. 


needed in this case and the bottom 
plug is integral with one of the halves, 
sO no separate base is required. The 
two halves may hinge on each other, 
one side opening from the other either 
downwards or sideways. If a round 
mould is of the water-cooled type, it is 
rarely split and consists of a water- 
cooled tapered tube of the order of 
#in. thick; the outside of the water 
jacket being substantially heavier in 
section and usually either cast iron or 
steel. 

If the height of a billet is greater 
than about twice its diameter it is rarely 
the practice to arrange heat extraction 
through the base of a batch casting 
mould more efficiently than through the 
walls, in spite of the fact that this would 
improve the unidirectional solidification 
of the billet. In casting flat cakes, 
however, it is common practice to 
extract most of the heat through the 
bottom of the mould, using water- 
cooling if necessary, and to discount the 
effect of the mould walls. 

Vertical moulds for casting slabs are 
usually of the split type, both solid and 
water-cooled, to facilitate stripping, 
cleaning and dressing the mould. For 
vertical casting small sized slabs and 
strip stock, one half of the solid type 
mould carries the narrow sides of the 
mould and the bottom piece. The 
other half is, in effect, a lid and the 
halves are held together by screw 
clamps, hooks, rings and wedges, or 
similar devices. Larger vertical moulds 
are almost invariably split but usually 
hinged to limit the effort required in 
handling. Mostly, the water-cooled 
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types are hinged to open like a book 
and the hinges may carry the water 
supply to and from one or both halves 
of the mould. The solid large slab 
mould can also be a book type mould 
or it may be hinged at the bottom and, 
with one half fixed to the wall of the 
casting pit for instance, the front half 
can be unlocked and lowered forwards 
and downwards to gain access to the 
mould cavity. 

Most other types of moulds are 
variations on the ones described above. 
Wire bar moulds produce a casting 
which is relatively small in cross-section 
compared with its length. They may 
be cast horizontally in open top moulds 
or vertically, singly, or in multiple 
units. Pig moulds are open top hori- 
zontal moulds akin to horizontal wire 
bar moulds and to slab moulds. 


Cast Iron Moulds 


Cast iron is the major material for 
solid type ingot moulds because it is 
not very prone to warping during 
casting operations; it resists ingot metal 
adhesion reasonably well, possesses high 
heat capacity, is easily founded, 
machined, and is relatively cheap. Its 
disadvantages can be serious ones and 
they require detailed explanation. 

Cast iron moulds can suffer from two 
types of cracking, major cracking and 
“crazing” cracks. Major cracking of 
cast iron moulds is generally the result 
of inferior mould design involving 
incorrect section thicknesses, unduly 


sharp corners, or internal stresses in the 
mould as cast which are added to the 
thermally induced stresses the mould 
develops under operating conditions. 
Such internal stresses can be minimized 


by careful design, good foundry 
practice on the part of the mould 
supplier, and they can be eliminated by 
annealing the ingot mould before 
putting it into service. An iron contain- 
ing more than an absolute minimum of 
phosphorus and sulphur will tend to 
be more prone to major cracking than 
a high quality iron in the same circum- 
stances. It is also necessary to control 
the degree of whiteness of the iron 
because a white or a mottled iron will 


not withstand the thermal stresses 
inherent in the work of a mould as well 
as a grey iron. With careful attention 
to iron quality, mould design and 
manufacture, major cracking failures of 
moulds are rare. 

“Crazing” is very much more difficult 
to avoid and ultimately a cast iron ingot 
mould working under fairly arduous 
conditions, receiving molten metal at 
temperatures of 1,000°C. or more, will 
probably show a crazing defect. In the 
early stages of its development, this 
defect appears as a network of fine 
cracks on the working faces of the 
mould. Some of the cracks widen and 
deepen as the number of casts made 
from the mould is increased until the 
mould has to be withdrawn from 
service. Surface deterioration of the 
mould not only shortens its useful life 
but it increases the difficulty of pro- 
ducing consistently good ingots. The 
first fine cracks which form can be 
covered easily by a well applied mould 
dressing but as the cracks develop they 
tend to retain the dressing together with 
moisture and gases. Thus, defects are 
formed on and just below the surface 
of the ingot. Actual measurements 
show that the porosity in brass ingots 
towards the end of the mould life is 
about twice that from new moulds.” 
When the cracking has developed still 
further, the ingot metal itself can 
penetrate and freeze in the crack. At 
best this will cause severe deterioration 
in surface quality and if the fins so 
formed are sufficiently strong, they may 
cause hot tears by restricting solidifica- 
tion contraction. In any case, removal 
of a cold ingot from a one-piece mould 
in this advanced state of deterioration 
will be almost impossible and from a 
two part mould may be difficult. 

The mechanism of mould crazing 
frequently depends on several factors. 
As molten metal is poured into a 
relatively cool ingot mould, the working 
surfaces are suddenly heated to a tem- 
perature of several hundreds of degrees 
centigrade. If the molten metal stream 
impinges on the mould wall for any 
length of time, the temperature of the 
mould surface will approach the 
melting point of the ingot metal. Since 


Fig. 1—An example of severe crazing of a mould surface 
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the flow of heat through the subsurface 
layers of the mould must take a finite 
time, a steep temperature-gradient is 
developed. The working surfaces tend 
to expand but are restricted by the 
cooler sublayers, resulting in severe 
compressive forces. Cast iron resists 
compressive forces very well but at the 
working temperature of the mould local 
deformation of the surface may be 
sufficient to induce cracking. In any 
case some permanent deformation will 
occur and when the mould cools 
subsequently, the deformed inner 
surface will be subjected to tensional 
forces. This thermal fatigue mechanism 
would be sufficient to start and 
propagate crazing, but there are other 
mechanisms which support it. For 
instance, a further sudden and large 
change in volume is associated with the 
ferrite to austenite transformation at 
about 730°C. The surface layers will 
undergo this transformation on heating 
earlier than the inner layers and this 
adds to the differential expansion 
difficulties. A further source of stress 
is the inherent instability of the carbide 
present in cast irons. In the presence 
of sufficient graphitizing elements such 
as silicon and at _ temperatures 
commonly encountered in mould 
service cementite tends to decompose 
into ferrite and graphite whose total 
volumes exceed that of the original 
cementite. This is the basis of the 
process known as “growth” of cast iron 
and is possible at or near the working 
surface of the mould. At the same time 
as growth is taking place the matrix 
appears to be more vulnerable to oxida- 
tion and this creates another tendency 
to expansion and the matrix also 
becomes embrittled. 

Some of the details of a mould 
cracking failure are shown in Figs. 1-4. 
The general branching nature of the 
crack system, its open nature and the 
degree of scaling in the crack are 
illustrated in Fig. 2, while Fig. 3, taken 
from a position very close to the work- 
ing surfaces of the mould shows 
evidence of considerable decomposition 
of cementite into ferrite and graphite. 
Taken from a region about 4 in. from 
the working surface, Fig. 4 shows a less 
affected structure. If Figs. 3 and 4 are 
compared, it will be seen that near the 
surface of the mould there is far more 
graphite and far less pearlite than is the 
case for the region further from the 
working surface. 

Of the mechanisms contributing to 
crazing of moulds, the most important 
initially is the thermal fatigue and 
differential stress mechanism. It is not 
feasible to alter the thermal coefficient 
of expansion of cast iron but the 
mechanical properties of the iron can 
be improved by careful choice of the 
composition of the iron and good 
foundry practice. The ferrite to 
austenite transformation cannot be 
influenced economically but it is 
possible to control graphitization and 
limit oxidation. The main aim is to 
use an iron which is not excessively 
brittle, so the sulphur and phosphorus 
must be held to a minimum, a moderate 
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amount of pearlite can be present but 
the graphite distribution should be 
controlled. In order to prevent break- 
down of pearlitic cementite under work- 
ing conditions it is necessary to limit 
the amount of graphitizing elements 
present, particularly silicon, and some- 
times to add carbide stabilizers. The 
amount of silicon present should be 
just sufficient to ensure that a given 
mould section shall be just grey. 

This will also ensure oxidation resis- 
tance to some extent, in that the 
structure of the iron will be fine and 
close, with moderately sized graphite 
flakes well distributed. Such a structure 
will also tend to resist the erosive action 
of a molten ingot metal stream much 
better than an open grained iron. This 
particular combination of properties is 
most easily derived from the use of a 
hematite iron of suitable composition. 
This may then be cupola melted, 
possibly with steel scrap to achieve the 
wanted composition, but the emphasis 
should be on rapid melting to limit the 
sulphur and gas pick-up. Ingot mould 
founding has few special difficulties but 
it is necessary to provide very adequate 
feeding to all ingot mould sections 
because microshrinkage and major 
shrinkage not only weaken a mould 
from a hot strength point of view but 
also open it up to oxidation attack. The 
working surface of a mould should be 
smooth, fine grained and cast as 
accurately to final dimensions as 
possible to avoid major machining 
operations. It is, in fact, frequently 
disadvantageous to machine off the as- 
cast surface because a machined surface, 
although smooth and accurate, will not 
always resist wetting by molten ingot 
metal nor oxidation attack as well as 
a good as-cast surface. With some 
moulds it is impossible to produce 
an as-cast working surface sufficiently 
accurately to serve. Machining is then 
inevitable. If a mould requires re- 
furbishing after some service, machining 
is then bound to remove the as-cast 
skin. In order to rely on the cast 
surface, the working cavity of the 
mould must be formed against first 


Above left: Fig. 2— 
Wide, branching and 
scaled cracks. 
Unetched ( x 30) 


Above right: Fig. 3— 
Area immediately 
below working face. 
Note lack of carbide 
and heavy graphite 
due to graphitization 
of carbide leading to 
“‘growth.”” Etched 
2 per cent Nital 
( x 100) 


Right: Fig. 4—Area 
} in. from working 
ace. Note presence 
of pearlite and rather 
less graphite than in 
Fig. Etched 2 per 
cent Nital (x 100) 


quality cores. The control of surface 


and dimensions inherent in the CO,~ 


core process make this a very suitable 
method for forming the mould cavity. 

Further improvement in the life of 
cast iron moulds can be attained by a 
suitable annealing treatment before 
putting the mould into operation. 
During this treatment, some of the 
cementite may decompose, but stress 
relief can take place uniformly and 
there is less likelihood of further 
extensive carbide decomposition in 
service. 

One further difficulty may be 
encountered when using cast iron as a 
mould material. At temperatures 
which it might well reach in service in 
casting high melting point alloys, 
carbon in cast iron is capable of react- 
ing with sources of oxygen to form 
carbon monoxide, which, generated at 
the mould face, may be forced into the 
partly solidified ingot. The surface of 
cast iron moulds becomes oxidized in 
service, and below this scale there is 
cementite. 

During pouring, the temperature of 
these constituents can rise to over 


700°C., when the cementite can reduce 
the oxide; Fe,;C + FeO = CO + 4 Fe. 
Oxygen can arise from sources other 


than mould scale, such as mould 
atmosphere or from unstable metal 
oxides associated with the ingot metal. 
Since graphite is far less reactive in 
the “mould reaction” or “blowing” 
than is cementite, it might be assumed 
that elimination of cementite from the 
mould material would overcome this 
trouble. While this is largely true, it 
is not feasible to produce a mould iron 
cheaply and at the same time to ensure 
that it will withstand service stresses 
without relying on some pearlite in the 
mould iron. Here, again, attention to 
the composition of the mould material 
helps in overcoming the blowing 
reaction. Stabilized carbides are far 
more difficult to break down in reac- 
tions with oxide than are carbides 
which are not stable. Much the same 
considerations apply here as apply in 
the stabilization of carbides against 
graphitization. Additionally, it is pos- 
sible to coat the mould with a 
substance whose oxide is much more 
stable than the oxides of carbon. This 
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will tend to reduce the oxygen carrier 
preferentially, and blowing due to the 
carbon oxide gases will be prevented. 
Such a material, aluminium is a good 
example, can be incorporated in the 
standard mould material. Standard 
mould dressings, particularly reducing 
volatile ones, also help to overcome 
mould reaction by insulating the mould 
surface to some extent and by prevent- 
ing oxide build-up. Mould reaction 
often shows up, particularly in areas 
of ingot metal stream impingement, so 
if such impingement is avoided by 
good casting pit practice, the incidence 
of blowing will be curtailed. 


Copper Moulds 

The thermal conductivity of copper 
is about twelve times that of cast iron 
and, what is more pertinent, the tem- 
perature diffusivity of copper is also 
about twelve times that of cast iron. 
Copper is far less brittle than cast iron, 
strongly resists thermal shock, and 
undergoes no phase transformations in 
the solid state. Neither is it involved 
in gas producing ‘reactions which 
might give rise to blowing. 

The disadvantages of copper are that 
it is wetted by molten metals far more 
than is cast iron, its surface is easily 
damaged and the mould distorted due 
to its softness, particularly at casting 
temperatures. On a weight for weight 
basis, copper is very much more expen- 
sive than cast iron, and this leads to 
appreciable capital being tied up in 


ARC AND 


INDUCTION 


solid moulds even though the scrap 
value is also high. 

These disadvantages are reduced to 
a large extent if the use of copper is 
confined to the working faces of the 
mould and backed by a cooling water- 
jacket. Here the copper is held at a 
temperature low enough to discourage 
adhesion of the molten ingot metal. 
Rather less capital is tied up in such 
moulds than is the case for solid copper 
moulds. The copper face plates can 
be replaced, when required, indepen- 
dently of the rest of the mould struc- 
ture and fittings. 


Miscellaneous Materials 


Moulds machined from high quality 
dense graphite have good thermal 
shock resistance and are wetted by 
very few metals. Unfortunately, 
graphite will not stand up to the rough 
handling which ingot moulds may 
receive in a production shop. Graphite 
also oxidizes rapidly in air at tempera- 
tures which would inevitably result 
from casting high temperature metals. 
Graphite moulds are __ generally 
restricted in use to special operations 
and laboratory work. 

The main reason for not using steel 
in making up the working surface of 
an ingot mould is that it is liable to 
warp under operating conditions. It is 
also sensitive to adhesion of some 
molten ingot metals. The warping is 
caused by the same stress system which 
causes crazing in cast iron moulds but, 
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unlike cast iron, the stresses are not 
relieved by cracking. 

Aluminium has a place as a mould 
material for low melting point alloys, 
but for general purposes its use is 
limited by its low melting point and 
softness at moderate temperatures. 

Summarizing the effect of the 
properties of the various materials on 
their use in ingot mould construction, 
grey cast iron is almost invariably 
chosen for moulds for casting remelt 
ingots because surface quality is not 
very important. Solid moulds are 
normally made from carefully chosen 
grey iron, and some of its disadvan- 
tages are offset by the ease of manu- 
facture and cheapness, particularly for 
moulds of a wide variety of shapes and 
sizes. The working faces of water- 
cooled moulds are normally of copper. 
There are a few instances when copper 
is used in solid moulds. For instance, 
high conductivity copper is used for 
making wire bar moulds to cast high 
conductivity copper. As soon as they 
deteriorate in any way, the moulds are 
withdrawn and remelted. Since they 
are simple to produce initially, this 
method is not costly within a copper 
producing plant. 
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JESSOP-SAVILLE 


Vacuum Melting Special Alloys 


all the demands made by the 

engineer, but it does represent 
a considerable advance in many metal- 
lurgical problems, and in steel melting, 
as well as the newer non-ferrous alloys, 
the process has shown advantages. 


V ACUUM melting will not satisfy 


Turbine and compressor disc 
materials used in gas turbine aircraft 
engines must be virtually free from 
non-metallic inclusions. Vacuum melt- 
ing can not only ensure this, but also 
provides the designer with enlarged 
scope for even more highly stressed 
conditions. This freedom from non- 
metallic inclusions also ensures that 
the transverse ductility of forged 
discs is improved. Tensile tests on 
vacuum melted 12 per cent chromium 
steel discs have, for instance, given 
elongation values four times greater 
than those obtained on discs made 
from air melted material. 

Induction vacuum melting has made 
possible the production of alloys which, 
because they contained elements which 
readily oxidized, could not be produced 
by conventional air melting methods. 
This new technique now opens up 
fresh fields in the development of high 
temperature materials. One such alloy, 


Jessop G.64, contains high percentages 
of aluminium and titanium, and can 
only be made satisfactorily in a vacuum 
meliing furnace. It has excellent high 
temperature properties, and is being 
assessed for stator and turbine blade 
applications. 

The advent of nuclear power plants 
has posed further problems for the 
metallurgist in the demand for new 
materials. One of these is zirconium, 
which can only be produced by 
vacuum melting. 

With increasing demand for titanium 
and zirconium, the existing vecuum 
melting plant at Jessop-Saville Ltd., 
Sheffield, could not satisfy all require- 
ments, particularly for the larger 
forgings, and the decision was 
made to increase production facili- 
ties. A mew Heraeus consumable 
arc melting furnace has now been 
installed and is fully operational. This 
is capable of melting titanium ingots 
up to 24in. diameter and in excess of 
24 tons in weight. Also recently 
installed and fully operational is a new 
600 Ib. Wild Barfield/N.R.C. high- 
frequency induction melting furnace. 
Each of these furnaces is of the 
largest type in this country and in com- 


bination provide the largest operational 
vacuum melting plant outside America. 


Induction Melting 


The Wild-Barfield/N.R.C. 600 Ib. 
vacuum induction melting unit at 
Jessop-Saville Limited is designed for 
semi-continuous operation, provision 
being made to accommodate sufficient 
ingot moulds for several heats on the 
rotary mould table, and for charging 
the furnace through a bulk charging 
hopper without breaking the vacuum 
in the melting chamber. 

The principal unit of this installa- 
tion is a horizontal vacuum chamber 
constructed of stainless steel, approxi- 
mately 74 ft. in diameter by 9 ft. long. 
The end of this chamber is sealed by 
a hinged door, and the whole of the 
chamber and door is water-cooled by 
copper coils, brazed to the outside of 
the unit. This chamber contains the 
high frequency induction melting coil 
which is designed to tilt about the 
pouring axis and immediately in front 
of and below the furnace there is a 
rotary mould table which allows 
several ingot moulds or castings to be 
poured from one melt. Provision is 
made for the observation of all stages 
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of the process through three observa- 
tion windows, each equipped with 
shields and wipers. 

External controls are provided for 
the following operations: (1) Bridge 
breaker for breaking top layer of un- 
melted metal in the crucible. (2) 
Immersion thermocouple pyrometer 
for temperature measurement. (3) 
Sampling device which can _ be 
extracted through an air lock without 
breaking the main tank vacuum for 
compositional control during melting. 
(4) Sighting tube for optical pyrometer 
readings. (5) Internal light assembly 
for illumination of the tank interior. 

A cylindrical chamber, situated on 
top of the horizontal melting chamber 
contains the alloy charging mechanism, 
consisting of a 2,200 in? bulk charging 
hopper, holding 300 Ib. of material, 
and four smaller hoppers each of 90 in® 
and holding a further 12 Ib. of alloys 
each. Both bulk charge and alloys are 
delivered to the crucible by a vibrating 
feeder through a 6 in. diameter 
vacuum lock. Alloy buckets are 
individually tripped by solenoids 
operated from the control panel. The 
vibrator feeds into a chute which 
swings over the crucible and an inter- 
lock is provided which prevents the 
vibrator from operating unless the 
chute is in position The whole of 
this chamber may be refilled without 
breaking the vacuum in the main tank 
by closing the 6 in. diameter vacuum 
lock. A_ special pumping line is 
provided to evacuate this chamber after 
it has been recharged with material. 

The pumping system is designed to 
handle the gases from 600 Ib. molten 
charge during melting, purifying and 
alloying. The pumps have _ the 
necessary capacity for disposal of the 
gases as they are given off from the 
melt. Pneumatic operation is provided 
for all the vacuum valves used during 
the pumping cycle. The vacuum 
system consists of a large 16 in. 
diameter high vacuum manifold and a 
6 in. diameter rough pumping line 
connected to the end face of the 
melting chamber to enable rapid and 
complete evacuation of the chamber. 
This combined system will pump the 
furnace chamber from atmospheric 
pressure to a pressure of one micron 
Hg in 15 min. 

Vacuum gauges measure the furnace 
tank pressure from 1 micron to atmos- 
pheric pressure. 

Operating platforms are provided for 
easy access to the controls and obser- 
vation windows. The control panel for 
electrical and pumping systems is 
mounted on the main operation 
platform. 

The power supply for the melting is 
a 200 kW motor alternator set working 
at 400 V and 3,000 cycles/sec. 

The furnace will be used for melting 
iron-, nickel- and cobalt-base alloys. 


Arc Melting 


The Heraeus consumable arc-melt- 
ing furnace consists of a large vacuum- 


The Wild-Barfield/NRC 600 Ib. vacuum induction melting unit 


tight vessel evacuated by pumps, which 
are capable of handling large volumes 
of gas at high vacuum. The actual 
melting is carried out in the copper 
crucible which forms the lower half of 
the furnace. 

An electrode is placed inside the 
furnace, where it is welded on to the 
feeder rod, under high vacuum condi- 
tions. The electrode can then be driven 


The Heraeus  con- 
sumable arc-melting 
furnace 


up or down, to control the melt, by 
applying drive to the feeder rod. This 
feeder rod also carries the melting 
current, through sliding vacuum seals, 
from the electrical busbars down to the 
electrode. 

The melt is started by striking an 
arc between the bottom of the 
electrode and a small charge placed at 
the bottom of the crucible. The heat 
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generated by the arc provides sufficient 
heat to melt the tip of the electrode. 
Molten metal sprays down to form a 
pool, which, when solidified, forms the 
ingot. As the molten pool is only of 
small dimensions, great care must be 
taken to ensure that melting conditions 
are kept constant throughout the melt. 

A view of the melt is projected on to 
the melting desk alongside the many 
electrical gauges. From these, the 
melting operator is able to assess the 
furnace conditions and make any 
necessary modifications to control the 
melting to a rigid specification. 

The furnace components — pumps, 
valves, etc.—are actuated remotely 
from a control cabinet. There is 
provision for automatic operation of all 


Pressure Die-Casting 


vacuum equipment so that, when the 
furnace is closed, evacuation is taken 
through all its stages entirely without 
supervision. This automatic system 
also safeguards the vacuum equipment 
in cases of component failure. For 
safety, the arc current is interlocked to 
all operations which, if faulty, could 
lead to dangerous conditions. A section 
of the cabinet is given entirely to 
indication of possible breakdowns so 
that rapid rectification can be made. 

An electrical control unit drives the 
feeder rod as required by the melt. 
Arc gaps can be maintained within fine 
limits when using this unit at maxi- 
mum sensitivity, and it is possible to 
apply a current of 18,000 amps to the 
electrode. 


Review 


Guarding Die-Casting 


IMPROVEMENTS IN 


shortcomings of the manually- 
operated guard frequently fitted, 
in one form or another, to die-casting 
machines. The dependence of cycling 
time on the operator, the additional 
hazards accompanying hand-operation, 
all tend to encourage developments in 
automatic operation. So far, although 
a number of fully-automatic guards 
have been devised, an entirely satisfac- 
tory device has not been developed, and 
many die-casters, as well as guard 
designers, have turned their attention 
towards improving existing models. 
One of the most recent efforts in this 
direction, has been _ successfully 
concluded by Charles Hill and Co. 


A‘: die-casters will recognize the 


The Broughton guard 
in the closed position. 
The limit switch can 
be seen at the lower 
edge of the guard, 
in contact with the 
operating plate on 
the guard itself. Air 
supply lines to the 
guard operating 
cylinders are visible 
leading from the right- 
hand side of the 
guard frame 


AIR 


AND HYDRAULIC 

Ltd., of Cateswell Road, Hall Green, 
Birmingham, who are manufacturers of 
a wide range of pressure die-castings 
under first class conditions in one of 
the most modern factories of its kind. 
Their particular accomplishment has 
been in the modification of a hand- 
operated guard on a Schultz die-caster, 
to a fully-automatic interlocked device 
that provides safe and simple operation; 
the cost of the conversion being very 
low—in the region of £5. The conver- 
sion of this guard proved so inexpensive 
and simple, and the guard operation 
was so successful that similar modifica- 
tions were planned for the automatic 
guards on other machines. Here again, 
the conversion has achieved speedier, 
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The vacuum equipment is capable 
of holding melting pressures below 
1 micron. In this pressure range, the 
arc is very stable. There are two 
pumps fitted for the final evacuation of 
the furnace, a Roots and a_ booster 
pump. Their combined speeds are 
4,000 L/sec. for air and 10,000 L/sec. 
for hydrogen. 

Titanium ingots range from 9 in. dia. 
—120-420 lb. — through sizes 12 in., 
16 in., 20 in. dia. to 24 in. dia., exceed- 
ing 2} tons in weight. The plant is 
capable of producing zirconium ingots, 
but it is likely that initial production 
will be confined to ingots up to 800 Ib. 
in weight. Steel ingots up to approxi- 
mately 3 tons in weight can also be 
produced in the same sizes. 


Macehines 


CIRCUIT INTERLOCKS 
safer and simpler operation with little 
conversion cost. 

The modifications involved affect the 
guard structure hardly at all. In both the 
hand-operated Broughton guard (the 
first to be converted) and the Highwood 
automatic guard, the guard panels are 
carried on two rails each of which is 
set above and at either side of the 
machine platens, two further rails at the 
lower edge of the guard serving as 
guides and supports only. Thus far the 
guards remain as before, the modifica- 
tions that have been introduced 
affecting primarily the air and hydraulic 
circuits, as will be appreciated from the 
following description of the operating 
sequence. 
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In the control cabinet of the machine 
three sets of solenoid valves are incor- 
porated. Of these, one controls a pilot 
air supply to the hydraulics, a second 
operates the air supply for slow injec- 
tion, and the third operates the fast 
injection. 

As the electronics are initiated to 
start the machine cycling, the solenoid 
controlling the air supply to the machine 
hydraulics is energized and air is 
supplied to the system. Prior to any 
movement of the hydraulics, however, 
air is bled via a tapping from this line 
to the guard closing end of the guard 
air cylinder; the air supply to the 4-way 
hydraulics valve being restricted by a 
3-way air pilot valve which opens only 
when the guard is closed. Thus no air 
passes to the 4-way hydraulics valve 


Above: The Highwood 
guard in the open 
position 


Left: Close-up view 
of the guard closed 
limit switch arrange- 
ment, showing the 
Operating plate on 
the guard frame 


until the guard operating cylinder has 
operated and closed the guard. As the 
guard closes, an operating plate fitted to 
its lower edge opens the 3-way air pilot 
valve and allows air to flow via a pilot 
air cylinder to the 4-way hydraulics 
valve, and this in turn sets the platens 
in motion and the dies close. Thus the 
first step in the machine cycle is 
completed. 

The next stage of the cycle is injec- 
tion, but this cannot take place until the 
die closed limit switch has been 
operated. This switch is in series with 
the guard limit switch, so that injection 
cannot take place until both guard and 
dies are closed. After injection, the 
solenoid valve air supply to the 
hydraulics is reversed, releasing air 
to the opposite end of the guard 
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air cylinder, and the dies and the 
guard open together. This completes 
the machine cycle. 

The adjustable operating plate on the 
guard frame is one of the features 
in this system. This plate operates a 
3-way pilot valve in the hydraulics air 
supply, and once the guard on closing 
has passed the die parting line the 
operation of die closing follows 
immediately. This device achieves 
roughly a half second reduction of 
cycling time. Further the simultaneous 
opening of the guard and dies after 
injection results in an additional reduc- 
tion of one second in cycling time. 

In all guard designs one of the con- 
siderations that has to be faced is that 
of the work involved before and after 
die change. In this case, the guard 
involves the minimum of stripping- 
down time and assembly, removal of 
the top rails only being necessary before 
the guard can be lifted off. 

The chief value of this development 
lies in the facility it offers for the con- 
version of hand-operated guards to 
automatic operation, thus ensuring 
faster operation and greater safety with 
the minimum of complications in the 
interlocking systems. It further has 
advantages over most automatic guards, 
it being claimed that it provides less 
complicated and more consistent and 
positive operation. 





Correspondence 


Correspondence is invited on all sub- 
jects of interest to the non-ferrous 
metal industry. The Editor accepts no 
responsibility either for statements made 
or opinions expressed by correspondents 
whose letters appear in these columns 


To THE EpITor oF METAL INDUSTRY 


B.S.S.1400 


SIR,—The editorial “B.S.S.1400,” in 
your issue of 27 March, could have 
been stronger still in criticism. The 
present specification has gone along 
remarkably well, and there really does 
not appear to be any need for this 
“improved” B.S.S.1400. 

We feel that quite a number of the 
amendments are prompted by ignor- 
ance of the effects of the impurities on 
the various alloys. We think a very 
interesting case of this is the maximum 
sulphur content of 0-05 per cent speci- 
fied in the German DINI1705 speci- 
fication. The B.N.F.M.R.A. exploded 
the need for such a low limit, and you 
will be aware that they felt that even 
up to 0-3 per cent sulphur could be 
allowed without deterioration of 
results. 

We also feel that some of the limits 
specified call for a standard of 
chemistry which, at present, is not 
attainable. 

Yours, etc., 
George MacDonald. 
E. Chalmers and Co. Ltd. 
Leith, 
Edinburgh, 6. 
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INFORMAL DISCUSSION ORGANIZED BY THE 


Metal Industry, 24 April 1959 


INSTITUTE OF METALS 


Protection and Packaging of Non-Ferrous Metals 


(Continued from MetAL INnpustTrRy, 17 April, 1959) 


from the presence of water vapour 

or chemicals in packing materials 
and packages are common causes of 
complaint, and several of the speakers 
dealt with these problems at the recent 
conference on “The Economic Protec- 
tion and Packaging of Non-Ferrous 
Metals in Storage and Transit.” The 
extracts from the discussion appearing 
here are largely concerned with these 
phenomena. 


DISCUSSION 


H. G. Cole (Ministry of Supply): 

Corrosion can be caused by vapours 
given off by the very packing materials that 
are used ostensibly to protect the parts 
inside. This is, therefore, an especially 
insidious form of corrosion. It is one 
which occurs particularly during long- 
term storage, and we have met it rather 
severely in the Services, because so many 
of our parts are made and then packed 
away for long-term storage, often in 
tropical climates. 

There has been a survey recently by 
an inter-Service advisory committee on 
this corrosion by organic vapours, and a 
pamphlet (“Corrosion of Metals by 
Vapours from Organic Materials,” 
H.MS.O.) has been published by the 
Stationery Office. As an instance of the 
sort of vapour corrosion which can occur 
is a case investigated by the Chemical 
Inspectorate. Some delicate mechanisms 
made of cadmium plated steel were 
packed in a polythene bag which rested 
on a hair cushion impregnated with 
polyvinyl acetate. The whole was placed 
in a sort of cheese box made of glass 
fibre impregnated with polyester resin. 
Under damp storage conditions, unpoly- 
merized styrene from the plasticizer in 
the glass fibre box softened the polythene 
and increased its water vapour perme- 
ability by a factor of 20, and the polyvinyl 
acetate on the hair hydrolyzed to give 
acetic acid, which also passed through the 
bag. Inside the bag was found an 
aqueous solution of 2 per cent acetic acid. 
The internal parts were, naturally, very 
heavily rusted. That is an example of 
what can happen when you use the latest 
scientific methods! 

There are two common vapour phase 
inhibitors, and their efficacy depends on 
the quantity you have inside the package. 
the shape of the package, the distance 
from the vapour phase inhibitor of the 
object you are trying to protect, the 
humidity inside the package, the tempera- 
ture, the ventilation of the package, the 
presence of corrosive substances such as 
chlorides, SO,, or organic vapours, and 
whether those corrosive substances got 
there first or whether the vapour phase 
inhibitor got there first. These vapour 
phase inhibitors are liable to attack non- 
ferrous metals and, once again, whether 
they do or not can depend on all these 
variables. I am quite sure that if you 
have 100,000 identical steel parts in 
100,000 identical packages, and you want 
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to ship them from here to Australia in a 
known time under known climatic con- 
ditions, then by doing some tests you can 
find out how to make vapour phase 
inhibitors do the job, and they will do 
a first-class job. But it is quite a different 
matter to make any general recommenda- 
tions. I do not think you can. Each case 
—using the word in both its senses—has 
got to be considered on its merits. 


Mr. Heron (P.A.T.R.A.): 

I do not think the speakers so far have 
said how it is, or why it is, they have 
eventually chosen a particular kind of 
pack or corrosion preventive material. If 
this has been by trial and error, or by 
sending out packages on actual journeys 
from one place to another, I would say 
that that is perhaps hardly the most 
economical way of doing it. Nowadays, 
experience enables us to design tests 
which can be carried out under controlled 
laboratory conditions to give us a very 
good idea of how packages and protective 
materials are going to behave in practice, 
both from the point of view of protection 
from mechanical damage and protection 
from climatic hazards. 

Where made-up packages are con- 
cerned, for example, the tests to determine 
the protection provided against mech- 
anical damage and those to indicate their 
resistance to climatic effects should be 
linked up one with the other, rather than 
investigating these two effects in two 
separate unconnected experiments. I am 
thinking of materials of the type that have 
already been mentioned, such as kraft 
union and polythene, as liners for cases 
to provide waterproofing properties. They 
may prove satisfactory enough provided 
they stay intact, but the possibility exists, 
if the package is subject to rough hand- 
ling in the first place, that they could 
become damaged and therefore only offer 
reduced protection against the ingress of 
water. Similarly, if the package is, first 
of all, subjected to the effects of climatic 
hazards so that it becomes damp or wet 
due to rainfall or sea-spray, the strength 
proverties of the package, particularly if 
made of fibreboard, can be considerably 
reduced so that subsequent rough hand- 
ling would permit mechanical damage to 
occur to the contents. 

The types of tests we carry out in 
our packaging enquiry department at 
P.A.T.R.A. are, first of all, directed to 
examining any sort of packaging material 
which may be used in contact with metals, 
to determine whether there are any 
deletericus materials in the paper or 
board that would be likely to increase the 
corrosive effects. Chlorides and sulphates 
have already been mentioned and, in 
addition, the pH value should be checked. 
Another property which should be inves- 
tigated where certain non-ferrous metals 
are concerned is the reducible sulphur 
content of paper or board which could 
produce a tarnishing effect. 

A particular example that we had some 
time ago was a cooper alloy object which 
rather thoughtlessly had been packed in 
direct contact with some single-faced 
corrugated strawboard. There were dis- 
tinct parallel lines of tarnishing all down 


the polished metal surface corresponding 
to the parallel lines of the fluting of the 
board where it had come into contact 
with it. Tests on that board to make sure 
it was free of such deleterious materials 
would have saved that damage occurring. 

The possibilities of rain, condensation 
or salt spray from sea voyages causing 
damage to a package or its contents can 
be investigated in the laboratory by means 
of shower tests or salt spray tests in a 
spray booth—actually subjecting the 
package to the hazard concerned to 
determine whether sufficient protection 
has been provided for the contents. 

Where vapour phase inhibitors or 
contact inhibitors in a package are con- 
cerned, our aim is to provide a water- 
proof, but not necessarily a water vapour- 
proof liner for the outer container. We 
are relying on the inhibitors to prevent 
corrosion of the metal surfaces even in 
the presence of high relative humidities. 
If we are relying on a_ dessicating 
material, however, such as silica gel, it is 
essential to keep the ingress of moisture 
vapour, as well as actual liquid water, into 
the pack as low as possible. Therefore, 
the water vapour permeability of materials 
such as kraft union, polythene, or other 
case lining materials, is of particular 
interest. The lower the water vapour 
permeability the better, because less 
moisture vapour can penetrate into the 
pack and require to be absorbed by the 
dessicating agent. We carry out a standard 
test in our laboratories for determining 
moisture vapour permeabilities of pack- 
aging materials. This is carried out using 
small aluminium dishes, in the bottoms 
of which a dessicating agent is placed. 
Specimens of known area of the test 
material are then sealed across the tops 
of the dishes, which are then stored for 
known intervals of time in humidity 
cabinets under controlled temperature 
and relative humidity conditions. Weigh- 
ings at intervals determine the rate at 
which water vapour passes through the 
barrier material. A particular point which 
has to be remembered is whether creasing 
of the film or the adequacy of sealing 
have any effect in the way of allowing 
more moisture vapour to enter the 
package. It is no good having a material 
of extremely low water vapour perme- 
ability if that desirable property is lost on 
creasing the film or through the inade- 
quate sealing of the material. 

It is advisable whenever possible, 
therefore, to check up on your final 
package as such, with the appropriate 
contents inside, packed and sealed as 
would be the case in practice. 

I have mentioned the possibility of 
carrying out shower tests; in other words, 
subjecting whole packages to a shower 
bath in the spray booth to see whether 
adequate protection has been achieved. 
The other type of test which we carry out 
in our routine package testing work on 
packages destined for exvort markets, is 
storage under humid conditions. We can 
carry out accelerated tests by means of 
storing packages under slightly more 
extreme conditions of temperature and 
humidity than would be met with in 
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practice. We believe that if a package 
is tested at a higher temperature than it 
will be subject to in practice, then a 10°F. 
increase in temperature approximately 
doubles the rate of deterioration of the 
contents of the pack. Similarly, another 
multiplication factor of two is introduced 
if the pack is stored at 10 per cent rela- 
tive humidity higher than would be the 
case in practice. 

We must also consider the more drastic 
effects of cycling conditions rather than 
steady conditions; that is, high tempera- 
ture and humidity conditions alternating 
with low ones causing condensation inside 
and on the outside of the package. I 
would add a word of warning here, in 
that it is not advisable or recommended 
to attempt to accelerate storage tests of 
this nature by more than about 8-10 
times, otherwise effects may be introduced 
which are not, in fact, realistic. Never- 
theless, one can accelerate these tests up 
to a certain value of that order, and so 
get the answer in a matter of, say, six 
weeks as to what is likely to happen to 
the contents of the pack after a year’s 
storage in practice. 

I was glad to hear that our speaker 
from the aircraft industry mentioned the 
DEF.1234 specification. That is another 
specification to which we test packages 
for the Services’ requirements abroad. 
DEF.1234 includes a test of cycling tem- 
perature and humidity conditions, and 
also a high temperature dry storage test; 
in other words, dry conditions with a 
temperature up to 140°F 

When testing packages to see whether 
they are, in fact, adequate, the effects of 
mechanical hazards should also be taken 
into account. This is done by duplicating 
the possible rough handling which the 


package may be subject to in practice by 
drop tests in the laboratory, dropping the 
package from a given height in various 


positions of fall, subjecting the pack to 
impacts, either blows on the side of the 
case or the type of shocks that the case 
may be subject to in practice due to 
shunting in railway wagons, for example, 
and to vibration. Vibration may come 
from two sources, either due to the 
transport itself travelling over rough roads 
or uneven railway lines, or high frequency 
vibration in the way of engine throb 
coming through, for example, the fuselage 
of an aircraft. A high frequency vibration 
test is also included in the DEF.1234 
specification. 

In our complete package testing work 
for items for export, we intersperse these 
tests for mechanical damage with those 
for the climatic hazards by, first of 
all, carrying out a series of drop vibra- 
tion/impact tests on the case, and then 
subjecting it to a shower test and a period 
of tropical storage. If any waterproofing 
medium has been damaged in the 
preliminary mechanical tests, this will 
show up by the fact that a greater ingress 
of water into the pack than was expected 
will occur as a result of the shower and 
humidity tests. To complete the testing 
sequence, we carry out some more 
mechanical tests, drop tests and, maybe, 
stacking compression tests, on the case to 
determine whether the effect of moisture on 
the package has resulted in any weaken- 
ing of the outer pack or lowering of its 
ability to support loads. 

To sum up, I would stress that the 
testing of an export package for its resist- 
ance to climatic hazards should always be 
considered in relation to the mechanical 
tests to which the pack is subjected, and 
vice versa, to provide a complete testing 


sequence that approximates as nearly as 
possible to the conditions likely to be 
encountered in practice. 


E. A. Bolton (Imperial 
Industries Ltd.): 

On the question of moisture in cases, 
one might differentiate between moisture 
which is from not completely seasoned 
wood and moisture which is caused by 
weather conditions. In the first instance, 
there is probably present not only mois- 
ture, but also acid or other substances 
from the wood itself which may be more 
harmful than moisture. 

Ordinarily, tar or bitumen from wrap- 
ping papers gives no trouble, but an 
instance of the effect of tar occurred 
during very hot weather conditions, the 
tar seeping from between the two layers 
of the wrapping paper and causing damage 
to the material which, in this instance, 
was tinned copper wire. This is not a 
common trouble, but it has occurred. 
Can the paper manufacturers say anything 
on that score? 

Another point is the protection of the 
inspectors’ and packers’ hands so that 
they do not come in contact with the 
metal. An instance comes to mind in 
which copper wire had been coated with 
a tin-lead alloy. The customer found 
greyish-green deposits at intervals on the 
surface of the coils of wire. These 
appeared, on investigation, to be finger 
prints from the people who had carried 
out the inspection and wrapping which, 
in this case, was with crepe paper. The 
finger prints were not visible at the time 
of despatch, but under storage conditions, 
and possibly due to enclosure under 
wrapping paper, corrosion occurred. It 
was, fortunately, of a very minute nature; 
being more of a stain and not detrimental 
to the customer’s process, the material 
being usable. Nevertheless, the wire did 
not look well and a rejection could have 
arisen. 

In such cases where surface condition 
is so important, cotton gloves or some- 
thing of a similar nature might be pro- 
vided for the workers. 


E. R. Barker (Carr and Co. (Paper) 
Ltd.): 

I cannot stress too much how important 
it is that the chemical properties of 
packaging papers are watched extremely 
carefully. If you merely buy, say, a kraft 
union paper without watching these 
properties, and it is in direct contact with 
the metal, there can always be risks. 
Some people do watch these properties, 
even though they are not called for by 
the actual customer, and I wish more 
people in the industry would do the same. 

A number of references have been 
made to the acidity of paper, but when 
you start dealing with non-ferrous metals 
you must watch the divergencies on the 
other end of the pH scale. One reference 
was made to corrugated paper. That is a 
very bad example, for you do get the use 
of sodium silicate, which can cause 
trouble. 

Mouldable wrap, which was referred to, 
is a rather loose phrase which generally 
relates not to the cheese cloth or cotton 
scrim based product, but to a heavily 
waxed crepe kraft material. I agree that 
there may possibly be some risks of 
mould growth on that because it is not 
the normal practice to include a mould 
inhibitor in that particular product, but, 
given the demand, there is no reason why 
it cannot be done. 

The material including the scrim is 
generally called scrimcel. Both of these 
materials are covered by D.E.F. speci- 
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fications. That particular material con- 
sists of cotton scrim and cellophane, 
laminated and heavily surface coated with 
a self-adhesive wax, and there is a fungi- 
cide present in that particular product, 
and that is part and parcel of the 
Ministry specification. Incidentally, the CS 
numbers referred to a little earlier are 
rapidly going out of date and are being 
replaced by various DEF numbers, which 
will be familiar to all the principal paper 
converters to whom you might be likely 
to go for your supplies. 

With regard to interleaving tissue, one 
speaker did mention the question of 
undigested pulp and gritty particles in 
cellulose wadding. It is equally true to 
watch that with tissues. You can get 
some very good quality tissues which are 
quite suitable but, on the other hand, if 
you are not careful, if you just go out and 
buy some tissue, you may find that while 
you are not getting chafing marks you are 
getting plenty of indentations, not merely 
in non-ferrous metals but also in much 
tougher metals like stainless steel. 

On the question of barrier properties to 
moisture, kraft union is, of course, a 
good old stand-by. It is a very good 
material, but could be improved on. 
Waxed krafts have been mentioned, but 
their water vapour properties can be 
variable. At best they can be better than 
kraft union; at worst they can be four 
or five times more permeable than the 
kraft union. But there are also laminates 
made from kraft papers, with waxes and 
blends of wax with synthetic rubber, 
which will give you much better results 
than merely a bitumen lamination. The 
water vapour barrier properties of the 
materials tested under normal conditions 
will be better. They will also have better 
low temperature properties, and crack less 
easily under low temperature. 

In this particular connection, the 
question of bitumen stain should be 
mentioned. This can come from several 
factors. Partly it can be because the 
bitumen used is of basically the wrong 
type. It is not hard enough to meet the 
tropical conditions. But this is a very 
rare fault. However, there is an instance 
where a firm has been using an additive 
in the bitumen to increase its adhesive 
properties, and possibly its flexibility. An 
additive has been made up in a solution 
in oil, which is then added to the bitumen 
and, of course, under tropical conditions 
the oil can tend to seep through. 

Another factor is that if the metal parts 
which are packed have any oil on them, 
the oil itself can be drawn into the paper 
and into the bitumen, and bring the 
bitumen back on the metal, with the 
resultant need for cleaning afterwards, 
and it is a very messy business indeed. 
Waxes will tend to give rather better 
results in this way, but again the wax 
laminate being used for the purpose must 
be watched. Incidentally, these laminates 
generally include not merely two flat 
papers of some type laminated together, 
but they also include crepe krafts which 
are similarly laminated and are used in 
particular for spiral packing work. In 
that particular category of the crepe kraft 
union papers, the tendency is to use 
relatively poor quality waxes modified to 
make them viscous so that they do not 
penetrate the kraft in manufacture. As a 
consequence of rather low-grade waxes 
containing a lot of oil, there is a much 
greater risk that this oil will come through 
and mark metal surfaces which you are 
trying to keep clear of contamination. 
One very distinct instance of this is in 
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relation to fine copper wires which are 
subsequently going to be enamelled as 
insulation. Where there is oil on the 
copper, the lacquer does not stick. The 
nett result is that a breakdown occurs in 
electronic components, motors, etc. This 
can be got over with waxes, provided it is 
made clear to the supplier what can and 
what cannot be sustained. 

A further barrier material which has 
not been referred to as yet and which is 
rather new in this country, is vinylidene 
chloride copolymer. One of the trade 
names is Saran, but there are also other 
coatings which can be put on paper of a 
similar chemical type. The actual formu- 
lations vary in the nature of the copoly- 
mers, as well as the extent, but some of 
them will give fantastic water vapour 
barrier properties. To quote an example, 
where kraft union papers with bitumen 
might vary from, say, 25-50 gm/m?, 
under tropical test conditions on the 
P.A.T.R.A. tests, with some of these 
vinylidene chloride copolymer coatings 
readings of the order of 1-2 gm. can be 
obtained. Only foil laminates with good 
water vapour barrier adhesive, with 
which virtually nil readings are obtained, 
are better. 

One other point about vinylidene 
chloride copolymer coating is that it is a 
gas barrier. It is not always true that a 
water vapour barrier is a good barrier to 
gases. The sulphur-bearing gases, in 
particular H,S, tarnish copper. 

There have been several references to 
the moisture content of wood, wedges 
and wood wool, etc., but the point has 
not been made that with a case and a 
liner and metal articles inside, with 
wooden battens or wood wool stuffed 


inside, you are defeating your own object, 
unless the water vapour barrier is com- 
pletely on the inside of all those wood 
products which contain water. 

Regarding inhibitors, someone referred 
to silica gel as an inhibitor; it is not really, 
it is something that absorbs the moisture 
of the atmosphere. It seems that vapour 
phase inhibitors are being confused with 
contact inhibitors. Sodium chromate is 
used as a contact inhibitor, and so is 
sodium benzoate, but opinions are that 
their value is limited. 

It appears that sodium chromate does 
tend to cause dermatitis. Sodium ben- 
zoate is rather better. P.A.T.R. A. recom- 
mend it for packaging printers’ zincos, 
and it is used in our own works. More 
people could profitably investigate sodium 
benzoate as a contact wrap, either as an 
impregnant for tissue paper for Inter- 
leaving or in kraft papers for immediate 
wrappings on the inside ply of kraft union 
paper. One widespread use of sodium 
benzoate is for the packaging of razor 
blades. 

There is really only one vapour phase 
inhibitor which is widely known here 
and that is dicyclohexylamine nitrite. 
There is another one which has been 
publicized quite a lot, which is cyelo- 
hexylamine carbonate. The carbonate 
might be better for non-ferrous metals 
than the nitrite, but so far as the nitrite 
is concerned, extreme care is needed in 
using it for non-ferrous metals or non- 
ferrous metals mixed with ferrous metals. 
It is of some value in some instances, and 
of no value in others, and _ possibly 
harmful in other cases. As one speaker 
made it very clear, every single case must 
be taken on its merits. It is not the 
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universal answer to packaging problems. 
With iron and steel—steel in particular— 
it is pretty cut and dried, but with non- 
ferrous metals its value in each particular 
case must be established. That does not 
mean to say that is the end of vapour 
phase inhibitors. There are other 
materials which are not known here, 
although people know of them being used 
abroad. For example, there is cyclohexy- 
lamine caprilate, for which claims have 
been made in connection with aluminium. 
We would be only too happy to work on 
some of these problems with people who 
are prepared to investigate them. 

There are fatty acid amine derivatives 
which are put forward. Recently there 
was reference in the trade press to some 
form of amine for which patents have 
been taken out. 

The last topic on these inhibitors is in 
connection with sulphur-bearing gases, 
which can only be dealt with by removing 
them from the atmosphere. For many 
years suggestions have been put forward, 
particularly in connection with silver. 
For example, everyone knows lead acetate 
will remove H,S, but that is not the sort 
of thing to play around with in packaging. 
There are other materials which are safe. 
Over the years many patents have been 
taken out, but no one seems to have got 
down to commercializing them, largely 
because they have been thinking of silver, 
which has a much more limited field from 
the packaging manufacturers’ point of 
view. They certainly have a use, particu- 
larly in connection with copper and 
copper-containing products where it is 
important to prevent any tarnish. 


(To be continued) 


Metal Pretreatment 


LEXIBLE in design, the Agi-Dip 
fully automatic multi-stage pre- 
treatment plant that has just been 
introduced by the Electro-Chemical 


Engineering Co. Ltd., of Woking, 


Surrey, can be used for various types 
of cleaning and process treatments, 
including pickling and phosphating, 
on a wide variety of ferrous and non- 
ferrous metal components. In this 





type of plant, the parts to be treated 
are loaded into baskets, which are then 
automatically passed through agitated 
immersion stages, the number of these 
depending on the treatment required. 
Trichloroethylene vapour degreasing, 
spray rinsing and drying sections can 
be incorporated into the sequence if 
required. 

Agitation is carried out by means of 
a reciprocating pneumatic arrangement 
that is adjustable for amplitude and 
frequency of stroke. Double acting air 
cylinders enable the work platforms to 
be driven down into the solutions at a 
faster rate than the freely falling 
components, thus effecting complete 
separation of tightly packed parts. 
The work is transported through the 
sequence by means of an index beam 
conveyor controlled by a _ timing 
mechanism. This mechanism can also 
operate automatic loading and unload- 
ing platforms to link the plant with a 
shop conveyor. Only one operator is 
normally required for the plant. 


The Agi-Dip automatic 
multi-stage pretreatment 
plant 
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Home and Overseas 





Precious Metal Refining 


It has been announced that Johnson, 
Matthey and Company Ltd. have taken 
an interest in the important Italian 
precious metal refining and manufacturing 
company Metalli Preziosi S.p.A. of 
Milan. This old-established company, 
which has a history of over one hundred 
years of association with precious metals, 
is by far the largest enterprise of its kind 
in Italy. It has its head office in Milan 
and its principal refineries and produc- 
tion centre in the new industrial zone of 
Paderno Dugnano, near Milan. Sales 
offices with local service facilities are 
maintained in Rome, Bologna, Florence, 
Genoa, Padua, Turin, Valenza, Vicenza 
and Verona. Extensions now in hand at 
the Paderno Dugnano works will presently 
complete a comprehensive modern 
precious metal, metallurgical and chemical 
production plant worthy of Italy’s rapidly 
expanding industrial economy. 

Johnson, Matthey have already been 
working in close collaboration with 
Metalli Preziosi for a number of years, 
and some ten years ago they entered into 
arrangements with this company with 
regard to their general representation in 
Italy. The closer association now 
announced is thus a logical development 
of previous understandings which have 
proved mutually advantageous. It pro- 
vides for technical as well as commercial 
integration, and gives the Italian company 
access to the resources of the research 
organization of the Johnson Matthey 
group. 


Galvanizing Conference 


Provisional arrangements are now being 
made for the Sixth International Con- 
ference on Hot Dip Galvanizing, which is 
to be held in Cannes, France, in May, 
1961. The conference will be organized 
by the European General Galvanizers 
Association, and detailed arrangements in 
France will be made by its member, the 
Association Technique Francaise de 
Galvanization. 

Full particulars of the conference may 
be obtained in this country from the Zinc 
Development Association, secretary to 
the E.C.G.A., at 34 Berkeley Square, 
London, W.1. Papers for discussion are 
required on—work practice in general 
galvanizing; bath heating and control; 
galvanizing equipment; pretreatment of 
steel for galvanizing; metallurgy of gal- 
vanizing: influence of steel and bath com- 
position; after-treatments of galvanized 
steel; the treatment of residues; corrosion 
of galvanized coatings; quality control in 
galvanizing; and sheet, wire and tube 
galvanizing. 


Northern Representative 


We learn from Short and Mason Ltd. 
that Mr. William K. Gregson has joined 
them as their Northern Area represen- 
tative and will operate from 32 Park 
Road, Sale, Cheshire. 


Hot Dip Galvanizing 

In the belief that hot dip galvanizing is 
less appreciated than it should be, in spite 
of 150 years of history, the Zinc Develop- 
ment Association is showing two films in 
leading cities in this country. They are 


entitled “No Rust Here,” a British pro- 
duction, and “Zinc Controls Corrosion,” 
a film made in America. Last week these 
films were shown in the Grand Hotel, 
Manchester, the company including many 
industrialists from an area where atmos- 
pheric corrosion is very high. 


Contracts from Russia 


Two contracts have recently been nego- 
tiated with Russia by Stewarts and Lloyds 
Ltd. One is for £460,000 worth of boiler 
and steam tubes, and the other for 
£383,000 worth of oil well tubing for the 
Russian oil industry. Much of the tonnage 
involved (5,500 tons for the first contract 
and 4,100 tons for the second) will be 
produced at the company’s works at 
Corby. 


A New Subsidiary 


Information from R. J. Coley and Son 
(Northern) Ltd. concerns the commence- 
ment of trading by its subsidiary, R. J. 
Coley and Son (Preston) Ltd. This sub- 
sidiary has taken over, from the first of 
this present month, the branch business 
previously conducted by R. J. Coley and 
Son (Northern) Ltd., at Stoneygate, 
Preston, Lancs., and on the same date 
also acquired the business of William 
Cook at 22-28 Gradwell Street, Preston, 
which it will continue to operate from 
that address. 


Copper Ingots Wanted 


Tenders are called for by the Ports, 
Railways and Transport Department, 
Lourenco Marques, Portuguese East 
Africa, for 36,000 kg. copper ingots. The 
closing date for receipt of tenders is 
May 29 next. 

A copy ot the tender announcement (in 
Portuguese) is with the Export Services 
Branch of the Board of Trade, Lacon 
House, Theobalds Road, London, W.C.1. 
A photo-copy can be purchased from the 
Branch on payment of 2s. Od. (Ref. No. 
ESB/8928/59). 


Contract Secured 


An order for a continuous malleablizing 
plant for the production of ferritic and 
pearlitic blackheart malleable has just 
been secured by Metalectric Furnaces 
Ltd. from Gloucester Foundry Ltd. This 
furnace plant, which will have an output 
of half a ton of malleable castings an 
hour, is similar in design to a continuous 
unit already installed by Metalectric at 
the Dagenham works of the Ford Motor 
Company Ltd. 


Provincial Offices 


A new sub-office of The English 
Electric Company Ltd. was opened on 
the first of this month at 14 Albert Road, 
Middlesbrough. This office is in 
charge of Mr. A. R. Johnson, B.Sc., 
A.M.I.Mech.E., A.M.LE.E. 


A Heated Crucible Cover 


To help light foundries casting alu- 
minium and aluminium alloys, the Electric 
Resistance Furnace Company Ltd. have 
introduced a heated crucible cover fitted 
with solid rod heating elements operating 
at low voltage. 

This lid is designed to maintain the 


temperature of liquid aluminium in the 
production of high quality metal, either 
by holding at temperature for several 
hours or by inducing into it, during the 
holding period, nitrogen or dried chloride 
gas. The lid can be made to fit existing 
holding pots of normal capacities or, 
alternatively, complete crucible assemblies 
can be supplied. 


Engineering Research Laboratory 

It is announced by the Council for 
Scientific and Industrial Research that 
in future the Mechanical Engineering 
Research Laboratory at East Kilbride, 
near Glasgow, will be known as the 
National Engineering Laboratory. 

The Council has also decided to set up 
a steering committee to look after the 
programme of the Laboratory. The new 
committee will be under the chairmanship 
of Vice-Admiral Sir Frank Mason, K.C.B., 
M.I.Mech.E., M.I.Mar.E., and the mem- 
bers will be as follows:—Professor O. A. 
Saunders, M.A., D.Sc., M.I.Mech.E., 

Mr. Norman Elce, M.Sc., 
M.LMech.E.; Dr. D. G. Sopwith, C.B.E., 
D.Sce., M.LMech.E.; and Dr. C. M. 
Cawley, C.B.E., D.Sc., F.R.LC. 

In order to assist the director as the 
Laboratory expands, and to improve and 
extend the links between the Laboratory 
and industry, two deputy directors have 
been appointed. They are Dr. S. P. 
Hutton, Ph.D., and Mr. F. D. Penny, 
B.Sc. 


British Foundrymen 


Scarborough is to be the venue of the 
56th Annual Conference of the Institute 
of British Foundrymen, to be held from 
June 9 to 12 next. The conference office 
will be established at the Grand Hotel, 
Scarborough, and the annual general 
meeting will be held at the Spa Ballroom. 
The technical sessions will be held at the 
Library, in Vernon Road, while most of 
the social functions will be centred in the 
Grand and Royal Hotels, though the 
Friday evening supper dance will be held 
at the Olympia Ballroom. The annual 
banquet will be held in the evening of 
Wednesday, June 10, in the Grand Hotel. 


Full details and handbook of the pro- 
gramme are available from the offices of 
the Institute at St. John Street Chambers, 
Deansgate, Manchester, 3. 


Newcastle Offices 


News from the Electric Motor Division 
of Newman Industries Ltd. is that the 
company has opened an additional area 
office at 59 Grey Street, Newcastle upon 
Tyne, under the management of Mr. R. 
Martindale. A stores, adjacent to the 
new office, will carry stocks of electric 
motors, and the company states that these 
facilities will provide a more efficient 
service in the north-east of England. 


A New Pilot Dryer 


Designed specifically to dry air and 
gases for transistor manufacture, atomic 
energy pilot plant, furnace atmosphere 
dewpoint control, stainless steel brazing 
and general process use, a new Birlec 
Pilot Dryer will be introduced by Birlec 
Limited at the International Transistor 
Exhibition, which is being held in London 
next month. 
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This new dryer weighs 75 lb., and is a 
readily portable unit for drying air and 
process gases on a pilot scale. It may be 
supplied with various desiccants, depend- 
ing upon the intended application. For 
most common applications, the desiccant 
material of widest value is activated 
alumina; for other requirements, mole- 
cular sieve adsorbent, silica gel or 
aluminium silicate may be preferred. 


Industrial Films 

Two new films have recently been 
made available from the industrial divi- 
sion offices of Mobil Oil Company Ltd. 
The first of these films is entitled “Lubri- 
cants with Care,” which has been made 
by Mobil Oil Frangaise and deals with 
the manufacture, transportation, storage, 
application and reclamation of high grade 


lubricants. 

The second film is entitled “Com- 
pressor Lubrication,” and deals with the 
operating principles and lubrication of 


all types of compressors. 


Nuclear Energy in Industry 


A European Conference for Industrial 
Management on Industrial Prospects in 
Nuclear Energy is to take place in Stressa, 
Italy, from May 11 to 14 next. The 
Federation of British Industries has been 
responsible for organizing the British 
participation, which will consist of a 
number of speakers and 41 British 
delegates. 


Soviet Tin Deposits 

Exploitation of large tin deposits has 
commenced at Solnechni, near Komso- 
molsk-on-Amur, Pravda reports. A new 
mining town is being built near this 


deposit, the first in the Soviet Pacific area. 


Welding Technology 

Courses are being organized during the 
next two months by the Institute of 
Welding on various aspects of welding 
technology and allied subjects. The fol- 
lowing are the provisional programmes:— 
Metal Spraying—May 4-6; Ultrasonic 
Inspection—May 25-28; Brazing Tech- 
nology and Design—June 8-12; Welded 
Design and Construction in General and 
Mechanical Engineering—June 22-26. 
Corrosion Exhibition 

One of the most interesting exhibits at 
the Corrosion Exhibition, which is being 
held in London next week at the Royal 
Horticultural Society’s New Hall, will be 
that provided by Yorkshire Imperial 
Metals Limited. Among the products 
being displayed on this stand will be the 
following:—“Yorkshire Imperial” solid 
drawn tubes in copper and a wide range 
of special copper-base alloys such as the 
well-known “Yorcalbro/Alumbro” (alu- 
minium-brass), “Yorkshire 70/30 Cupro- 
Nickel/Kunifer 30,” “Yorcoron/Kunifer 
30A,” “Yorcunife/Kunifer 5” (copper- 
nickel-iron), “Yorcunic/Kunifer 10,” etc. 

Bi-metal tubes and bi-metal plates for 
conferring resistance on both sides to dual 
corrosion conditions, especially in heat 
exchange equipment in the oil industry. 

“Kuterlex” P.V.C. and _ polythene 
covered copper tubes for gas and water 
service pipelines installed in aggressive 
surroundings. 

“Yorkshire Imperial” condenser and 
tube plates in a wide range of alloys, 
including “Alumbro” (aluminium-brass), 
manganese bronze, aluminium bronze 
(Alloy “D”), cupro-nickel 80/20 and 
90/10, etc. 


Copper and “Yorcasal” non-dezinci- 
fiable tube fittings. 

A particularly interesting exhibit will 
show various forms of corrosion—corro- 
sion-erosion, dezincification, season-crack- 
ing steam erosion, pitting, and many 
others, all of which can be avoided by 
the use of the correct “Yorkshire 
Imperial” alloy designed for the particular 
operating and other conditions involved. 
Another display will show “Yorkshire 
Imperial” plastics-covered copper tubing 
for instrumentation pipelines for use in 
corrosive atmospheres. 


New Nickel Refinery 


Recent news from Winnipeg is to the 
effect that the International Nickel 
Company of Canada will start immedi- 
ately to build a nickel refinery worth 20 
to 25 million dollars at Thompson, 
Manitoba, 400 miles north of Winnipeg. 
Announcing this, Mr. Duff Roblin, 
Premier of Manitoba, said the plant would 
provide employment for 300 men, in 
addition to those already expected to find 
jobs at the company’s 175 million dollar 
development in the area. 

The refinery, which will have a capacity 
of up to 75 million Ib. of nickel per 
annum, is expected to start operations in 
1960, reaching full production in 1961. 
It will employ a new process developed 
by company research scientists, and one 
by-product will be impure sulphur that 
could -be refined for use in pulp making. 


A Golf Meeting 

Advance notice is given of the Spring 
Meeting of the National Association of 
Non-Ferrous Metal Merchants’ Golfing 
Society, which is to be held on Thursday, 
May 14 next, at 9.30 a.m., at the Berk- 
shire Golf Club, Ascot. Two rounds will 
be played: in the morning a round against 
Bogey for the President’s prize, and in 
the afternoon a Greensome (playing the 
best drive of each couple) against Bogey. 

A dinner will be held at the Mayfair 
Hotel, London, on the previous evening 
(Wednesday, May 13) at 6.45 p.m., and 
this will be followed by the annual 
general meeting of the society. 


A Birlec Exhibit 

A newly developed Birlec “hump-back” 
furnace has been introduced at the 
Engineering, Marine, Welding and 
Nuclear Exhibition now being held in 
London. Developed for the _ bright 
annealing and brazing of stainless steel 
components, the furnace, which is con- 
tinuous in operation, is of the mesh belt 
conveyor type. 

Rated at 20 kW, the furnace is provided 
with easily removable silicon carbide 


The new Birlec 
“‘hump-back’’ furnace 
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elements, which enable working tempera- 
tures up to 1,200°C. to be attained. The 
“hump-back” design, with sloping inlet 
and outlet tunnels, conserves the protec- 
tive atmosphere gas used within the 
furnace. 


U.K. Metal Stocks 


Stocks of refined tin in London Metal 
Exchange warehouses fell by 421 tons and 
were distributed as follows at the end of 
last week:—London 5,156 tons, Liverpool 
2,954 tons, and Hull 1,095 tons. 

The stocks of refined copper rose by 
400 tons, distributed as follows:—London 
1,972 tons, Liverpool 4,119 tons, Bir- 
mingham 850 tons, and Manchester 3,200 
tons. 


Welding News 

It is reported from the Midlands that 
Rubery Owen Ltd. is to develop a new 
welding process recently acquired from 
America. A_ separate division of the 
company is to be formed, with the title 
of Rowen Arc, and will have its head- 
quarters at Coventry. 

This new process consists of a portable 
hand gun with a continuous electrode 
wire, and it is stated to be particularly 
valuable when applied to aluminium 
alloys. The equipment was originally 
developed by the Westinghouse Electric 
Corporation of U.S.A., and Rubery Owen, 
it is stated, will be the sole licensees in 
the U.K. 


New Exhibit 


One of the new exhibits at the Packag- 
ing Centre is that provided by the Star 
Aluminium Company Limited, who have 
added to their display a large coil of 
superfine aluminium, $ in. wide. 
Because of its size and special protective 
qualities, foil of this width is supplied to 
converters for printing, colouring and 
laminating to various materials for the 
packaging industries. 


A Dexion Grid 


Stated to be a revolutionary new multi- 
purpose grid which can be used to con- 
struct anything from industrial platforms 
and mobile stairs to car ramps and 
trolleys is an exhibit to be shown at the 
Dexion Building Exhibition at Stone- 
bridge Park, Wembley, from May 26 to 
June 4. This new grid has been developed 
by the makers of Dexion slotted angle 
and is based on similar do-it-yourself 
principles. 

Available in two sizes and a standard 
width, this grid can be quickly bolted 
together with fixing plates and standard 
Dexion nuts and bolts to suit almost any 
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purpose where a grid work or flooring is 
needed in any industry. It will be avail- 
able in 9 in. widths, and in standard 
lengths of 4 ft. 6in. and 6ft. only. Non- 
standard lengths in multiples of 14 in. will 
be available in minimum quantities of 12. 


Effluent Contract 


A contract has been recently placed by 
Siemens Edison Swan with the Kestner 
Evaporator and Engineering Company 
Ltd. for a Kestner installation to neut- 
ralize the acid effluent from their plating 
shop. The new contract, to be installed 
at Siemens works at Woolwich, will con- 
sist of four Kestner patent continuous 
neutralizing units with the necessary 
ancillary plant. The whole will be in 
Kestner’s special structural corrosion 
resistant plastics, Keebush, and _ will 
include their acid liquor pumps. 


Indonesian Tin 


A committee has been set up by the 
Indonesian Government to tackle prob- 
lems in the tin industry. Dr. Ukar 
Bratakusumah, head of the committee, 
said their main task for the time being 
was to advise the Government in dealing 
with the ending of the International Tin 
Agreement on June 30, 1961. He said 
the committee would submit proposals to 
the Government to determine Indonesia’s 
stand in the International Tin Council. 
They would have to study details and 
give suggestions to the Government on 
amendments to the agreement which 
would probably be made if the I.T.A. 
were extended, Dr. Bratakusumah added. 


New Oil-Fired Tunnel Kiln 


Fully alive to the need for constant 
improvement in manufacturing techniques 
and processes, Thos. Marshall and Co. 
(Loxley) Ltd., Sheffield, manufacturers 
of fireclay refractories, planned a com- 
prehensive programme of kiln develop- 
ment and modernization. The completion 
of the first stage was marked by the 
official opening of a new oil-fired tunnel 
kiln for burning hollow fireclay refrac- 
tories. Dr. A. T. Green, C.B.E., D.Sc., 
F.R.LC., director of research of the 
British Ceramic Research Association, 
pushed the first truck load in to the kiln. 
Almost 200 ft. long. with a capacity of 
140 tons per week, the new kiln is claimed 
to be the largest in the U.K. to be used 
for this particular purpose. 

The kiln is fired by four main special 
type burners supplied by Gibbons Bros. 
Ltd., Dudley, Worcs., the majority of the 
oil handling plant being by Reavell and 
Co. Ltd., Ipswich, and Duncan Low Ltd., 
Glasgow. Fuel oil consumption is esti- 
mated at 13 tons per week, equivalent to 
about 22 gallons of oil per ton of fired 
ware. Control of the finishing tempera- 
ture is by means of separate automatic 
controls at each burner, the pyrometric 
and temperature control system being by 
Electroflo Meters Ltd. Recirculation is 
carried out in two separate zones in the 
preheating section of the kiln to ensure 
temperature uniformity, which is guaran- 
teed to be within 10°C. throughout the 
car load. Additional burners in the pre- 
heat section can be brought into operation 
if desired. The main firing zone is semi- 
muffled so that, although the ware is 
protected against direct impingement of 
the flame, hot gases from the combustion 
chamber enter the kiln below the car deck 
and, if it is required to introduce more 
top heat, through damper-controlled ports 
above the muffles. The main construc- 


tion of the kiln is typical of its type, and 
walls and crown are well insulated with 
materials supplied by Marshall’s sub- 
sidiary company, Kingscliffe Insulating 
Products Ltd. Apart from the foundations, 
which were Marshall’s responsibility 
entirely, the whole of the construction 
work on the kiln and dryer has been 
carried out by the contractors, Gibbons 
Brothers Ltd. 


Industrial Law Course 


Legal groundwork necessary to indus- 
trial managers and executives is to be 
covered ina three-day course on industrial 
and factory law to be given on May 26, 
27 and 28 by Mr. Harry Samuels, O.B.E., 
M.A., barrister-at-law, under the auspices 
of the Industrial Welfare Society. 

The course, which will be held at the 
Society’s headquarters, Robert Hyde 
House, 48 Bryanston Square, London, 
W.1, is completely up to date with the 
latest changes in legislation, and, there- 
fore, also serves as a _ refresher for 
executives who have not considered the 
subject for some time. 


Turkish Copper Mines 

During the early part of the second 
world war, Britain supplied much of the 
equipment for the Morgul Copper Mines 
in Eastern Turkey. For this project, 
Head Wrightson Stockton Forge Limited 
were responsible for providing classifying, 
grinding and drying equipment, in addi- 
tion to a number of copper converters. 
Financed as part of the American I.C.A. 
dollar arrangements, large quantities of 
spares have been despatched to Turkey, 
and recently Head Wrightson have 
received orders for equipment amounting 
to 125,000 U.S. dollars from the Turkish 
Government Agency E.T.I. Bank. 


Annual Meeting 

On Wednesday, May 6 next, the annual 
general meeting of the Corrosion Group 
of the Society of Chemical Industry will 
be held at 14 Belgrave Square, London, 
S.W.1, at 6.30 p.m. After the conclusion 
of the business meeting, the chairman’s 
address will be delivered by Dr. S. G. 
Clarke, with the title “Corrosion as a 
Design Problem.” 


Forthcoming Meetings 


April 25—Institute of British Foundry- 
men. Lancashire Branch. Midland 
Hotel, Manchester. Annual General 
Meeting, followed by John Wilkinson 
prize-winning Paper and “Looking 
After the Apprentices.” H. Haynes. 
3 p.m. 


April 27—Institute of British Foundry- 
men. Sheffield Branch. College of 
Commerce and Technology, Pond 
Street, Sheffield. Annual General 
Meeting, followed by “Question and 
Answer” Session. 7 p.m. 


April 29—Institute of British Foundry- 
men. Southampton Branch. Technical 
College, St. Mary’s Street, Southamp- 
ton. Annual General Meeting, followed 
by “Application of Automatic Controls 
to Mould Production in Fully- and 
Semi-Mechanized Foundries.” J. A. 
Hufton. 7.30 p.m. 


April 30—Institute of Metals. Sheffield 
Section. Engineering Lecture Theatre, 
The University, St. George’s Square, 
Sheffield, 1. Chairman’s Address. 
Prof. R. W. K. Honeycombe, M.Sc., 
Ph.D. 7.30 p.m. 
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Men and Metals 





Co-opted to the Council of the 
British Welding Research Association, 
Mr. L. Rotherham, M.Sc., F.Inst.P., 
F.I.M. is a member for research of the 
Central Electricity Generating Board. 
Mr. Rotherham, who was chief metal- 
lurgist and director of research and 
development, U.K.A.E.A. (Industrial 
Group) from 1950 to 1958, is also a 
member of the Scientific Advisory 
Council of the Ministry of Power, and 
of the General Board of the National 
Physical Laboratory. 


At a meeting of the Committee of 
the Engineering Centre, Birmingham, 
Mr. Victor Brenner was re-elected 
President for the fourth year, and Mr. 
C. J. Grazebrook and Mr. A. G. Banks 
were re-elected vice-president and 
treasurer respectively. Normally, the 
President serves for a term of three 
years, but the Centre felt that Mr. 
Brenner should be asked to serve for 
another year in view of the active 
developments being undertaken at the 
Centre with which he has been so 
much associated. 


It has been announced by the 
English Steel Corporation that Mr. A. H. 
Hird, A.C.G.I., B.Sc., M.I.Mech.E., 
has been appointed to the board of the 
Corporation. Mr. Hird is a director 
of Vickers Limited and a number of 
its subsidiary companies. He was 
attached to the staff of the Corporation 
during the early years of the second 
world war. 


Director of the Zinc Development 
Association, Mr. R. Lewis Stubbs has 
left on a three months’ tour of 
Australia, Canada and India. 


The first awards of the Diploma in 
Technology in Metallurgy in this 
country are to be conferred upon six 
students at the College of Technology, 
Birmingham, who have satisfied the 
examiners in the final examinations in 
metallurgy. The National Council for 
Technological Awards will consider 
the conferment of the Diploma on 
these students only after satisfactory 
completion of their six months’ indus- 
trial training. The students are:— 
Honours, Class 1—Brian Granville 
Harrison (Imperial Chemical Industries 
Ltd.); Honours, Class 2, Division 1— 
Robert Thomas Derricott (Accles and 
Pollock Ltd.) and David Arthur 
Hewston (Imperial Chemical Industries 
Ltd.); Honours, Class 2, Division 2— 
Kenneth Arthur Harrison (Joseph 
Lucas Ltd.) and Terence John Pitt 
(Guest, Keen and Nettlefold Ltd.); 
and Pass—Peter Joseph Higgins 
(Joseph Lucas Ltd.). 


News from Head, Wrightson and 
Company Limited is to the effect that 
the Rt. Hon. The Earl of Halsbury, 
F.R.I.C., F.Inst.P., has joined the 
board of Head, Wrightson Processes 
Limited. 
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Metal Market News 
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HE collapse in the copper price 

i last week, which is discussed 
below, could not by any means 

be ascribed to the March statistics 
published by the Copper Institute, for 
the figures are reasonably good. In 
short tons of 2,000 lb., details are as 
follows: inside the United States pro- 
duction of crude copper amounted to 
117,235 tons, against 99,857 tons in 
February, while in refined copper the 
corresponding figures were 140,928 
tons and 142,235 tons respectively. 
Deliveries of refined copper were 
124,200 tons, compared with 120,134 
tons in February. Stocks of refined 
copper, at 82,952 tons, were down by 
2,571 tons. Outside the United States, 
output of crude was 168,497 tons, fully 
11,000 tons up, while production of 
refined copper amounted to 144,497 
tons, against 121,783 tons in February. 
Deliveries, too, advanced, from 123,607 
tons to 146,605 tons, while stocks rose 
by 17,452 tons to 236,232 tons. The 
nett increase in stocks was, therefore, 
nearly 15,800 tons. The British Bureau 
of Non-Ferrous Metal Statistics give 
the U.K. February usage of copper, 
refined and secondary, at 48,293 tons, 
or 4,700 tons lower than January, and 
about 12,000 down on November. This 
is a serious drop even allowing for the 
fact that the November total was 


exceptionally favourable, and it may 
well foreshadow a reduced rate of 


usage during the present year. The 
figures given above show that the rate 
of world production is rising, and there 
is every indication that later on this 
year there is going to be plenty of 
copper, almost certainly too much. 
Only one thing can stop a glut develop- 
ing and that is a prolonged strike, the 
chances of which seem to be getting 
less. 

The standard copper quotation last 
week suffered a spectacular fall and by 
Thursday, when the bottom was 
reached, the loss from the previous 
Friday amounted to £14. The main 
cause of the decline in London was the 
collapse of the big bull account on 
Comex which, at varying levels, had 
been in existence for fully 12 months. 
Loss of confidence by speculators in 
the States was enhanced by an 
announcement that the American 
Government intended to release more 
than 100,000 short tons of copper from 
the stockpile. The authenticity of this 
was called into question, but this did 
not prevent further heavy liquidation 
in futures. However, on Friday the 
market cheered up on the assumption 
that the release would not take place, 
and subsequently it became known 
that the Government’s idea was to 
market copper in modest quantities 
from time to time so as not to upset 
the balance of supply and demand. 
Trading in Whittington Avenue was 
very active throughout the week and 


the turnover amounted to about 18,600 
tons without Kerb dealing, which 
probably accounted for another 10,000 
tons. Business on this scale has not 
been seen for many a long day. 

The week started off with an 
increase of 100 tons in L.M.E. copper 
stocks to 9,741 tons, but on Monday 
also came news that the custom 
smelters had reduced to 32 cents. In 
midweek, the quotation on Comex 
dropped by 100 to 125 points, with 
very heavy trading, which, indeed, 
persisted ail through the week. A set- 
back was seen on Friday afternoon’s 
session and the close was £232 15s. Od. 
cash and three months, which showed 
a loss of £11 5s. Od. in both positions. 
Confidence has been badly shaken, and 
at the moment it does not appear as 
though much recovery is in sight. So 
far as price fluctuations were con- 
cerned, copper stole all the thunder 
last week for there was not much 
change in the other metals. Tin stocks 
declined again by 553 tons to 9,626 
tons, and on the week cash gained 
£3 10s. Od. to close at £784, while 
three months was £1 better at £785. 
April lead, at £68 10s. Od., was 5s. up, 
while July gained 2s. 6d. to £69 17s. 6d. 
Both positions in zinc put on 7s. 6d. at 
£72 5s. Od. and £71 17s. 6d. for April 
and July. 


New York 

Custom smelters reported  satis- 
factory business at their price of 
32 cents a pound. Large producers 
say business is satisfactory at 31.50 
cents per lb. Meanwhile, the buying 
price of scrap copper was raised by 
leading custom smelters to 25-75 cents 
per lb., with business at this level 
small. On the Commodity Exchange, 
copper futures were higher, with deal- 
ings fairly active. The strength in 
scrap and on the Commodity Exchange, 
together with reported better business 
by custom smelters, reflects the lessen- 
ing concern over possible release of 
copper from the Government stockpile. 
Most copper circles are of the opinion 
that the Government will not release 
the copper because of the very 
unfavourable reaction to it by leading 
law-makers and by the trade in 
general. A continued improvement in 
the volume of lead business is reported 
by trade sources, while zinc was said 
to be slow. Some quarters predicted 
there was a good possibility of the lead 
price being raised early next week. 

The Senate has approved a resolu- 
tion opposing Government disposal of 
stockpiled copper. The resolution, 
approved by a voice vote only two days 
after its introduction, formally states 
the Senate’s opinion that release of 
copper stocks would raise “incalculable 
danger to the national security and to 
the economic well being of the nation.” 
Western Senators reported there has 


been no change in the desire by the 
Office of Civil and Defense Mobiliza- 
tion to cut down on its copper stock- 
pile. The O.C.D.M. is still trying to 
find a way to gradually sell copper in 
such a way that it would not injure the 
world market, these sources said. 

Exploration of placer tin deposits on 
the western tip of Alaska’s Seward 
Peninsula, near the Arctic Circle, is 
described in a Bureau of Mines pub- 
lication released by the Department of 
the Interior. Although now idle, the 
area produced more than 500 tons of 
tin between 1935 and 1941. Bureau of 
Mines sampling early in World War II 
had indicated that further investigation 
of the deposits was warranted. 


Birmingham 

Further indications of slight expan- 
sion in the metal-using industries in 
the Midlands have been forthcoming. 
The building industry is more active, 
bringing a bigger demand for iron- 
foundry and brassfoundry used in the 
trade. More work has been placed 
with local rolling stock firms by the 
British Transport Commission in 
connection with their modernization 
programme. Makers of electrical 
equipment get a good share of this 
work. Machine tool firms are working 
below capacity, and order books are 
not large enough yet to predict a return 
tO more active conditions, but manu- 
facturers hope that business will be 
stimulated by Budget reliefs. 

Industrialists take the view that 
expansion in the iron and steel trade 
will be slow, but already there is some 
increase in output, which, it is hoped, 
will be maintained and _ possibly 
improved during the current quarter. 
The motor trade continues to take 
substantial quantities of sheet steel and 
iron castings. Demand for heavy 
engineering castings is satisfactory, and 
there is some improvement in produc- 
tion of light castings. Re-rolling firms, 
however, are still short of orders and 
short-time working is in force in a 
number of works. 


Zurich 

There has been a further regression 
in business on the Swiss non-ferrous 
metal market, which was already very 
quiet, and turnovers are considerably 
below what they were a month ago, 
according to trade quarters. An 
improvement in demand from the 
building industry has not been enough 
to offset the drop in offtake from other 
sectors which have been running down 
their stocks of metal. Trade circles 
say that the main reason for the 
generally reserved attitude of the con- 
sumers is the downward trend on 
international market. Furthermore, in 
many branches of industry the inflow 
of new orders is falling off. 
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Non-Ferrous Metal Prices 
London Metal Exchange 


Thursday 16 April to Wednesday 22 April 1959 
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Fri Mon Wed Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed Thurs Fri Mon Tue Wed 


Primary Metals 


All prices quoted are those available at 2 p.m. 22/4/59 
Fe 
Copper Sulphate .... ton 79 0 0 Palladium 
Germanium eee == 
Geet ...... ee - i 9 
»” 10 


Aluminium Ingots . ton 180 
Antimony 99:6% .. 197 
Antimony Metal 99% 190 
Antimony Oxide 180 ‘ 
Antimony Iridium of a 
Lamp ..... 190 . grm. 15 
pg ey A Sulphide ~_ Lead English . ton 70 0 
a + wee . Magnesium Ingots.... Ib. 
Arsenic .............. 400 Notched Bar . : 
Bismuth 99-95% Powder Grade 4 si 
Cadmium 99:9% Alloy Ingot, A8 or AZ91 ,, 
Calcium Manganese Metal.... ton 245 
Cerium 99%, Mercury 
Chromium Molybdenum 
Cobalt —< 
seeeg gy : Granulated 99-994% 7 112 
Fire Refined 99-70% *Duty and Carriage to customers’ works for 


Fire Refined 99-50% " buyers’ account. 


ad 


Ruthenium 
Selenium .... 
Silicon 98%, 
Silver Spot Bars 
Tellurium 
Tin .. 
*Zinc 
Electrolytic 
Min 99-99% 
Virgin Min 98% 
Dust 95/97% 
Dust 98/99% a 
Granulated 99+% .. j 


o eocoY?’ 


~ 
—— 


an 
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Foreign Quotations 


Latest available quotations for non-ferrous metals with approximate sterling equivalents based on current exchange rates 





Belgium Canada France Italy Switzerland United States 
fr/kg <> £/ton c/lb =< £/ton fr/kg—~£/ton lire/kg <> £/ton fr/kg =~ £/ton c/lb <£/ton 





Aluminium 22.50 185 17 6 224 163 0 221 5 2.50 212 10 26.80 214 10 
220 165 0 262 10 29.00 232 0 


Antimony 99.0 
1,012 10 130.00 1,040 0 


Cadmium 1,350 
Copper 

Crude 

Wire bars 99.9 

Electrolytic 33.00 242 17 6 2 249 0 2.90 246 126 31.50 
Lead 76 126 6 85 74 0 11.00 


Magnesium 
Nickel : 675 0 1,200 0 7.50 637 10 74.00 


Tin 111.00 81726 843 17 6 1,500 0.9.60 816 0102.25 


Zinc 
Prime western 11.00 
High grade 99.95 
High grade 99.99 


Thermic 
Electrolytic .95 80 17 6 12.25 
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Non-Ferrous Metal Prices (onined) 





Aluminium Alloy (Virgin) 


. 1490 L.M.5 .... ton 
. 1490 L.M.6 .... 

1490 L.M.7 .... 
1490 ' Bree 
1490 9 
1490 
1490 
1490 
- 1490 
1490 
1490 
1490 
. 1490 L. von 
- 1490 L.M.22... 


Or et et ttt 
4S 54444444 


De BB Bt ad sd 
SAASGS=HS 


PARANRADDYHDOY 


Bw 
7) 


£ 
210 
202 
216 
203 
203 
221 
215 
223 
216 
224 
210 
206 
203 
210 


cococooocoecoocooco & 


tAluminium Alloys (Secondary) 


B.S. 1490 L.M.1 .... ton 
oe” fee eee 
B.S. 1490 LMA ...s ns 
B.S. 1490 L.M.6 .... 


*Aluminium Bronze 


BSS 1400 AB.1...... 
BSS 1400 AB.2.. 


Prices vary according 


Aluminium 
Sheet 10 
Sheet 18 
Sheet 24 
Strip 10 
Strip 18 
Strip 24 
Circles 22 
Circles 18 
Circles 12 
Plate as rolled 
Sections ... 
Wire 10 S.W.G. 
Tubes lin. o.d. 

- h ¢ ~ ee 


444444442 
: DaEARADAD 


a 


: ge 


Aluminium Alloys 
BS1470. HS10W. 
Sheet :. 
Sheet 
Sheet 
Strip 
Strip 
Strip 
BS1477. 
Plate as rolled . 
BS1470. 
Sheet 
Sheet 
Sheet 
Strip 
Strip 
Strip 24 
BS1477. HPCISWP. 
Plate heat treated. 
BS1475. HG1OW. 
Wire 10 S.W.G. 
BS1471. HTI1OWP. 
Tubes lin. o.d. 16 
S.W.G. 
BS1476. HEIOWP. 
Sections 


10 
18 


Brass 

Tubes 
Brazed Tubes 
Drawn Strip Sections _,, 
Sheet ae 
a ++ 99 
Extruded Bar Ib. 
Extruded Bar 

Metal Basis) 


0 


CSCcooooCOoCOooCOCCCCS & 


Ingot Metals 


All prices quoted are those availabie at 2 p.m. 22/4/59 


*Brass 
BSS 1400-B3 65/35 .. 


Ss. 


BSS 1400-B6 85/15 .. 198 
*Gunmetal 
R.C.H. 3/4% ton .... 
(85/5/5/5) 
(86/7/5/2) 
(88/10/2/1) 
(88/10/2/4) 


*Manganese Bronze 
BSS 1400 HTBI1.... 
BSS 1400 HTB2.... 
BSS 1400 HTB3.... 


Nickel Silver 
Casting Quality 12% 
0 


” ” /O 


18% 


220 
230 
240 


” ” 


“Phosphor Bronze 
B.S. 1400 P.B.1.(A.1.D. 
released) 
B.S. 1400 L.P.B.1.... 


» 284 
» 212 


0 


0 
0 


* Average prices for the last week-end. 
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ae Copper 


Phosphor Tin 
5° 


Silicon Bronze 
BSS 1400-SB1 


Solder, soft, BSS 219 
Grade C Tinmans.... 
Grade D Plumbers. . 
Grade M 


Solder, Brazing, BSS 1845 
Type 8 (Granulated) Ib. 
Type 9 ” 


Zinc Alloys 
Mazak III 


Kayem 


NaN 


Sodium-Zinc 


Semi-Fabricated Products 


2 
2 
3 
2 
2 
2 
3 
3 
3 
2 
3 
2 
4 


Ww Ww & & WU im W to WWW WWW 


to dimensions and quantities. 


Brass 
Condenser Plate (Yel- 
low Metal) 
Condenser Plate (Na- 
val Brass) 
Wire 


ton 187 


199 


Beryllium Copper 
Strip 
Rod.. 
Wire 


Copper 
TENE a5 5 0 ca aaa 


Plain WS a oie So wha 
Locomotive Rods .... 
H.C. Wire 


Cupro Nickel 
Tubes 70/30 


oF 


The following are the basis prices for certain specific products. 


Lead 
Pipes (London) 
Sheet (London) .... ,, 
Tellurium Lead .... ,, 


Nickel Silver 
Sheet and Strip 7% .. 
Wire 10% 


Phosphor Bronze 


ton 108 5 
106 0 
£6 extra 


Titanium (1,000 Ib. lots) 
Billet over 4” dia.-18” dia. lb. 63/- 
Rod 4” dia.--250” dia. =| soe 
Wire under -250’ dia.- 

.. ef eee 
Sheet 8’ « 2’ x :250”--010” 
Strip -048”--003” 


64/- 
112/- 


222/- 
157/- 
350/- 
300 /- 
120/- 


146/- 
88 /- 
100/- 


Extrusions 


Zinc 
Sheet > © 


nom. 


ton 108 


Domestic and Foreign 





Merchants’ average buying prices delivered, per ton, 21/4/59. 


Aluminium 
New Cuttings 
Old Rolled 
Segregated Turnings 


Brass 
Cuttings 
Rod Ends 
Heavy Yellow 


Collected Scrap 
Turnings ..... 


Copper 
Wire 
Firebox, cut up 
Heavy 
Light 
Cuttings 


£ 
146 
126 
97 


160 
141 
124 
119 
150 
122 
134 


211 
206 
203 
198 
211 
192 
172 


Gunmetal 
Gear Wheels 


Commercial 


Phosphor Bronze 
Scrap 
Turnings .. 


Zinc 
Remelted 
Cuttings 
Old Zinc 
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Metal Statistics 


24 April 1959 





Detailed figures of the consumption 
and output of non-ferrous metals for the 
month of Feb., 1959, have been issued by 
the British Bureau of Non-Ferrous Metal 
Statistics, as follows in long tons:— 


COPPER 


Wire on 

Rods, bars and sections 
Sheet, strips and plate .. 12,525 9,966 
Tubes .. 6,259 5,796 
Castings and miscellaneous 6,561 a 
Sulphate * 3,273 — 


Gross Copper 
Weight Content 
.. 19,019 18,642 
. 11,665 7,692 


59,302 48,293 
Of which: 
Consumption of Virgin Copper 
Consumption of Copper and 
Alloy Scrap (Copper Content 


35,775 
12,518 


LEAD 

Cables 

Batteries 

Battery Oxides 

Tetra Ethyl Lead 

Other Oxides and ¢ “ompounds 
White Lead 

Shot 

Sheet and Pipe .. 

Foil and Collapsible Tubes 
Other Rolled and Extruded 
Solder 

Alloys 

Miscellaneous Uses 


Total 


TIN 

Tinplate 

Tinning: 
Copper Wire 
Steel Wire 
All other 

Solder 

Alloys 

Foil and Collapsible 

Tin Compounds, Salts, 
Miscellaneous Uses 


Tubes, etc. 
and 


Total Consumption 1,614 


ZINC 

Galvanizing 

Brass 

Rolled Zinc 

#inc Oxide 

Zinc Die-casting alloy 
Zinc Dust : 
Miscellaneous Uses 


Total, All Trades 


Of which: 

High purity 99°99 per cent P 

Electrolytic and high ae 99-95 
per cent 

Prime Western, G. O.B. and de- 
based 

Remelted . 

Scrap Brass and other Ci u ‘alloys 

Scrap Zinc, alloys and residues 


ANTIMONY 

Batteries 

Other Antimonial Lead 
Bearings 

Oxides—for W hite Pigments 
Oxides—other 
Miscellaneous Uses 
Sulphides 


Total Consumption 


Antimony in Scrap 


For Antimonial Lead 
For Other Uses 


Total Consumption 


CADMIUM 
Plating Anodes 
Plating Salts 
Alloys: Cadmium Copper 
Alloys: Other 
Batteries: Alkaline 
Batteries: Dry 
Solder 
Colours 
Sennen Uses 


Total Consumption 


Scrap Metal Prices 





The figures in brackets give the English equivalents in £1 per ton:— 


West Germany (D-marks per 100 kilos): 
Used copper wire (£205.17.6) 235 
Heavy copper (£201.10.0) 230 
Light copper (£175.5.0) 200 
Heavy brass (£118.5.0) 135 
Light brass (£92.0.0) 105 
Soft lead scrap (£57.0.0) 65 
Zinc scrap (£36.15.0) 42 
Used aluminium un- 

sorted (£83.5.0) 95 

France (francs per kilo): 

Electrolytic copper 
scrap 

Heavy copper 

No. 1 copper wire .. 

Light brass 

Zinc castings 

Lead 

Aluminium 


(£191.5.0) 255 
(£191.5.0) 255 
(£180.0.0) 240 
(£112.12.6) 150 
(£48.15.0) 65 
(£64.12.6) 86 
(£120.0.0) 160 


Italy (lire per kilo): 

Aluminium soft sheet 
clippings (new) (£197.12.6) 335 
Aluminium copper alloy (£126.17.6) 215 
Lead, soft, first quality (£75.12.6) 128 
Lead, battery plates (£41.17.6) 71 
Copper, first grade (£221.5.0) 375 
Copper, second grade (£209.10.0) 355 

Bronze, first quality 
machinery (£206.12.0) 350 

Bronze, commercial 
(£183.0.0) 300 
(£144.10.0) 245 
(£129.17.6) 220 
(£132.15.0) 225 


(£56.0.0) 95 
(£41.7.6) 70 


Brass, light 

Brass, bar turnings . . 

New zinc sheet clip- 
pings 

Old zinc 


Financial News 





F. W. Berk and Co. 


Subject to audit, group net profit 
£189,557 (£149,371) after tax £203,339 
(£209,513) and crediting unrequired tax 
£13,000 (nil). To replacement reserve 
£30,000 (£20,000), general reserve 
£50,000 (£20,000). Group forward 
£341,469 (£320,104). Final dividend 7} 
per cent, making 10 per cent for the year 


Edwards High Vacuum 


Group trading profits rose from 
£179,636 to £224,035 and the net profit 
from £76,458 to £107,268 after tax of 
£116,767 (£103,178). After minority 
interests and an unrequired provision of 
£7,325 (£8,322), the parent’s net balance 
is £113,190, compared with £83,775. 
General reserve receives £60,000 
(£40,000), leaving £39,281 (£35,122) to 
go forward. Final dividend at 12 per 
cent, making 16 per cent for the year. 


General Refractories Ltd. 


At the Extraordinary General Meeting 
of the company, held last week, the reso- 
lution to increase the authorized share 
capital of the company from £14 million 
to £2 million, by the creation of a further 
one miilion Ordinary shares of 10s., each 
ranking pari passu with the existing 
Ordinary shares, was approved. 


An Acquisition 

It has been announced that the 
Sheffield Wire Rope Co. Ltd., of Darnall, 
Sheffield, has recently been acquired by 
the Firth Cleveland group of companies. 
The chairman of the company will in 
future be Mr. C. W. Hayward (chairman 
of Firth Cleveland Ltd.), and the other 
directors will be Mr. E. S. Mead, Mr. 
R. S. H. Shepard, Mr. G. F. Chambers, 
Mr. S. K. Wheatley, Mr. H. V. W. 
Buckler and Mr. B. Allen. 


Trade 
Publications 


Rectangular Aluminium Busbar. — Nor- 
thern Aluminium Company _Ltd., 
Banbury, Oxon. 

This is an eight-page brochure con- 
taining data on the mechanical and elec- 
trical properties of  electrical-purity 
aluminium (Noral C1SM) and the new 
conductor alloy (Noral DSOSWP) that has 
been specially developed for electrical 
applications. Current ratings for a range 
of rectangular busbar sections are given, 
and recommendations on jointing methods 
are made. A new joint compound is 
described, and there is a short section on 
the bending of busbar, and the correct 
types of bolts, nuts and washers are 
specified. 

Copper Alloy Strip.—Imperial Chemical 
Industries Limited, Metals Division, 
P.O. Box 216, Birmingham, 6. 
A leaflet describes the “Kuniform” 

range of fine grain copper alloy strip, 

developed expressly to facilitate polishing 
and reduce labour costs in pressings in 
brass or gilding metals. 

Suspension Magnets. — Rapid Magnetic 
Machines Ltd., Lombard Street, Bir- 
mingham, 12. 

A recent publication (No. 130) covers 
the “Rapid” deep field suspension 
magnets for extracting tramp iron. 








Metal Industry, 24 April 1959 


THE STOCK EXCHANGE 


Industrials Continued Active. Despite Profit-taking Undertone Remained Firm 


— 








DIV. FOR 
ISSUED AMOUNT MIDDLE PRICE LAST Div. FOR DIV. 1959 1958 
CAPITAL OF SHARE NAME OF COMPANY 21 APRIL FIN. PREV YIELD HIGH LOW HIGH LOW 


e + RISE—FALL YEAR YEAR 











é é Percent Per cent 
4,435,792 1 Amalgamated Mecai Corporation 26/6 
400,000 2j- Anti-Actrition Metal . 1/6 
41,305,038 Sek. (£1) Associated Electrical Industries 60/6 
1,609,032 1 Birfield ... ‘ 48/- 
3,196,667 1 Birmid Industries 75/- 
5,630,344 Sck. (£1) Birmingham Small Arms 41/3 

203,150 Stk. (£1) Ditto Cum. A. Pref. 5% 16/3 

350,580 Stk. (£1) Ditto Cum, B. Pref. 6% 17/9 

500,000 1 Beciton (Thos.) & Sons 27/6 

300,000 1 Ditto Pref. 5% 15/6 

160,000 1 Booth (James) & Co. Cum. Pref. 7% 20/6 
1,500,000 Sek. (€1) British Aluminium Co. Pref 6°% 19/6 

15,090,000 sek. (€1) British Insulated Callender's Cabies 52/6 —6d. 
17,047,166 Stk. (£1) British Oxygen Co. Ltd , Ord 55/- 6d 

699,000 Sck. (S/-) Canning (W.) & Co 30/9 +2/3 

60,484 1/- Carr (Chas.) 1/104 

150,000 2/- Case (Alfred) & Co. Led 5/- 

555,090 1 Clifford (Chas.) Led 23/- 

45,000 Ditto Cum. Pref. 6% 16/- + 9d 

250,000 Coley Metals 3/44 
8,730,596 Cons. Zinc Corp. 60/6 6d 
1,509,523 1 Davy & United M/- +4)- 
2,915,000 . Delta Metal 33{7ixd + 1/- 
4,600,090 5 (é Enfield Rolling Mills Lcd 45/- —2/- 

750,000 Evered & Co 31/6 

18,000,000 Stk. (€1) General Electric Co 32/- —2/- 
1,500,000 Stk (10/-) General Refractories Led 33/9 —6d 

401,240 1 Gibbons (Dudley) Led 64/- 

750,000 5/ Glacier Metal Co. Led. 7/- 3d 
1,750,990 5/ Glynwed Tubes 18/105 +1/44 
5,421,049 10/- Goodliss Wall & Lead Industries 33/9 + t/- 

342,195 1 Greenwood & Batley 81/9 9d 

396,000 5/- Harrison (8'ham) Ord. 18/- —tid 

150,000 1 Ditto Cum. Pref. 7% 19/6 
1,075,167 5/- Heenan Group 8/14 —4id 

236,953,260 Stk. (€1) imperial Chemical Industries 33/9 —ti/1 
34,736,773 Sek. (£1) Ditto Cum. Pref. 5% 17/- 
14,584,025 se incernational Nickel 162} $ 

860.090 5 Jenks (E. P.), Ltd 9/9 —3d 

390,000 Johnson, Matthey & Co. Cum. Pref.5% 16/3 

987,435 Ditto Ord 47/- 

60,000 - Keith, Blackman 28/6 + 1f~ 

320,000 London Aluminium 5/74 

765,012 McKechnie Brothers Ord 42/6 

539,024 1 Ditto A Ord 40/- 

.108,263 5/- Manganese Bronze & Srass 15/6 

50,628 - Ditto (7% N.C. Pref.) ; 6/- 

098,855 St 1 Metal Box 76/3 

415,760 Metal Traders 9/9 

160,000 Mint (The) Birmingham 24/- 

80,000 Ditto Pref. 6% 72/6 
.705,670 Sek. (£1) Morgan Crucible A 46/- 
1,000,000 Stk. (£1) Ditto 54% Cum. 1st Pret. 17/6 
2,200,000 Stk. (£1) = Murex . 4973 1/- 

468,000 5/- Raccliffs (Great Bridge) 11/3xd 

234 960 10/- Sanderson Bros. & Newbould 31/- 1/- 
1,365,000 Stk. (S/-)  Serck ... , 20/44 4id 
6,698,586 Sek. (£1) Stone-Platt Industries . 49/9 2/9 
2,928,963 Stk. (£1) Ditto 54% Cum. Pref. 17/- 

18,255,218 Stk. (£1) Tube Investments Ord 84/3 1/9 
41,000,000 Stk. (£1) Vickers 34/44 41/44 

750,000 Stk. (€1) Ditto Pref. 5% 14/6 
6,863,807 Stk. (£1) Dicto Pref. 5% tax free ‘ 21/6 
2,200,000 1 Ward (Thos. W.), Ord oe 87/6 
2.666,034 Sek. (€1) Westinghouse Brake 44/- 

225,000 2/- Wolverhampton Die-Casting 10/3 

$91,000 S/- Wolverhampron Metal re ‘ 28/6 

78,465 2/6 Wright, Bindley & Gel! iis - 6/6 

124.149 1 Ditto Cum. Pref. 6% oe 13/9 

150,000 1/- Zinc Alloy Rust Proof ee _ 3/- 


48/- 


aOR HANDWOBRSWARAANA AUN ADH AEU ADA 
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40/3 
40/- 

66/6 

7/14 

19/3 

33/9 

83/9 

18/74 

8/6 

38/3 

17/- 

171 

10/- 

16/3 

52/6 47/- 

28/6 28/9 

6/44 6/- 

45/- 45/- 

43/6 45/- 

15/6 14/14 

all 6/3 

73/9 73/3 

9/9 9/- 

24/- 22/9 

75/6 83/6 
46/- 45/- 34/- 
18/6 18/- 17/- 
50/- 58/9 46/- 
11/6 11/14 6/104 
31/- 27/3 24/6 
20/45 18/75 11/- 
49/9 45/6 22/6 
17/- 16/3 12/74 
84/3 86/- 48/44 
37/- 36/3 28/9 
15/02 15/9 14/3 
22/74 23/- 21/3 
87/6 83/6 87/3 70/9 
47]/- 39/9 46/6 32/6 
10/6 8/84 10/14 7/- 
28/6 21/6 22/9 14/9 
6/74 4/114 5/44 2/9 
13/9 13/6 13/- 11/3 
3/- 2/9 3/14 2/74 


_ 


—-> = 


_ 
wwoOOwvowoOnuyYVn Vea wn OowoaA nnuw 


2 = 
won 
w 
OHRONRTDOSOHRPOWOSOHMABAOCOLVGOBRMVWYWDDOWWLWLOCOAMRLOWOMNWODOOWaD 


5 
4 
8 
5 
3 
4 
4 
7 
6 
4 
5 
2 
7 
6 
4 
6 
7 
7 
7 
6 
7 
2 
0 
8 
8 
4 
6 
7 
4 
6 
3 
6 
6 
4 
5 
6 
7 
4 
4 
5 
4 
7 
8 
9 





*Dividend paid free of Income Tax. tincorporating Zinc Corpn. & Imperial Smelting **Shares of no Par Value. ¢ and 100% Capitalized Issue. @The figures given 
Y Calculated on 114% dividend \|Adjusted to allow for capitalization issue. 


B equivalent to 124% on existing Ordinary Capital after 100% capitalized 
E and 50% capitalized issue in 7% 2nd Pref. Shares. P interim 


relate to the issue quoted in the third column. A Calculated on £7 14 6 gross. 

E for 15 monchs D and 50% capicalized issue. Z and 50% capitalized issue. 
issue. And 100% capitalized issue. X Calculated on 174%. C Paid out of Capital Profits. 
dividend since reduced. § And Special distribution of 24% free of tax. R And proposed 334% capitalized issue in 87% Maximum Ordinary 5/— Stock Units. 
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And.. Why not! 


Frankly the purpose of this advertisement is to bring to your 
notice that our prices for non-ferrous ingots of the highest 
quality may well be a good deal cheaper than those you 

are already paying—and our deliveries are exceptionally good, 
too. Then why the setter with philosophical doubts ? 

Well, we thought that at first sight you might be rather more 
interested in her than in us.. But now we have come 


this far together, may we send you particulars of our 


production facilities and details of our very keen prices ? 





Gold Medal Brussels World 
Exhibition 1958 The Engineering 
Centre Collective Exhibit 


“RGZAL 


METALS LTD 











& 


Write or telephone now to: 


PLATT METALS LIMITED ENFIELD - 


MIDDLESEX 


HOWARD 3351* 





NICKEL ALLOY INGOTS 


of ae 
consistent 


quality 


oe, 


METALS & METHODS LTD. 
SLOUGH - LANGLEY ° BUCKS 


Sole Distributors TELEPHONE: LANGLEY 555 
for the United Kingdom of “High Speed” Tin Anodes 











BUYERS OF NON-FERROUS 
SCRAP RESIDUES ORES 


SELLERS OF GRADED 
SCRAP & REMELTED 
SPELTER 


Head Office: 
COLONIAL HOUSE, MINCING LANE, LONDON, E.C.3. 
Telephone: MANsion House 0853/4/5 


Telegraphic Address :- EPPENLECO, TELEX, LONDON. Telex No. 24326 
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R. iF COLEY & SON (Hounslow) LTD 


MILL FARM WORKS, HANWORTH RD., HOUNSLOW Tel. Hounslow 6136, 2266/7 





























R. J. COLEY & SON R. J. COLEY & SON ||| R. J. COLEY & SON 


(NORTHERN) LTD (BRISTOL) LTD (SWINDON) LTD 

King Street, Dukinfield Deep Pit Road, 112 Oxford Road, 
Tel.: Ashton-U-Lyne 3664 St. George, Bristol, 5 Stratton St. Margaret, Swindon 
Stoneygate, Preston Tel: Preston 57621/2 Tel.: Bristol 56307 Tel. : Stratton St. Margaret 2164 





























H. A. FOSTER 


(CHERTSEY) LTO 


COLEY UTILITIES LTD Mead Lane, Chertsey 
Tel.: Chertsey 2196 





North Drive, Hounslow 
Tel.: Hounslow 9720 











“Members of the National Association of Non-Ferrous Scrap 
Metal Merchants.”’ 


METAL MERCHANTS 


KEEP pay MIND | INGOT MOULDS 




















for and all types of 


( ee a HEAT RESISTING 
ia CASTINGS 


kinds... 
/ HEMATITE IRON 


COPPER AND BRASS SHEETS AND STRIP : : : d 
finished Polished, Chrome or Nickel, Plated or Tinned M ac h me d ' f req uire 


COPPER AND BRASS TUBE eee2eee8e80 
including Building Service Tube and Fittings 


CHEMICALLY ENGRAVED NAMEPLATES BARROW HEMATITE STEEL 


PRESSINGS AND SPINNINGS 


IN COPPER AND BRASS CO. LTD. 


THE MINT, BIRMINGHAM, LIMITED BARROW in FURNESS 
BIRMINGHAM, 18 Tel: 2468 Grams: ‘“Hematite’’ 

Telephone: CENtral 2532 
Telegrams: ‘MINT’, BIRMINGHAM 
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HAFNIUM 


reactor grade 


(Sponge and all fabricated shapes) 


ZIRCONIUM 


Sponge, reactor and commercial grades 


(also fabricated shapes) 


NIOBIUM 


(oxide, metal and all fabricated shapes) 


TANTALUM 


(all fabricated shapes and apparatus) 


BERYLLIUM OXIDE 


refractories 


LTD. 


Chancery House, Chancery Lane, 
London, W.C.2. 


Telegrams: NEWMET, LONDON 
Telephones: HOLBORN 7415 (8 lines) 
Telex: 28816 





NEW METALS & CHEMICALS | 











FAOU KES 


WATER COOLED 
MOULDS 


The illustration shows a book type 
Water Cooled Mould for casting 
slabs of non-ferrous metal. Can be 
supplied as a static unit or mounted 
on trucks or turntables to suit 
individual requirements. 


Also manufacturers of Water Cooled Billet 
Casting Machines. 


A @ COMPANY 


BROOKES (OLDBURY) LTD. 
OLDBURY, BIRMINGHAM 


Telephone: Broadwell 1294 Telegrams: Brux, Oldbury 





When the 
need is 


PURITY 
ral ie 


Riot 
We UAwwne 


FOR PROMPT & PERSONAL SERVICE 


Pes a 
Mt: 
is p>... fst 


THE BROCK METAL CO. LTD. 


128-132 SALTLEY ROAD, BIRMINGHAM 7 
Telephone: ASTon Cross 1351-2 
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| GUNMETAL BRASS 


PHOSPHOR BRONZE 
LEAD BRONZE 


ALUMINIUM 
BRONZE 


MANGANESE 
BRONZE 


SILICON 
BRONZE 


NICKEL 
SILVER 


BRAZING 
METAL 


SINCE 
1888 


ALUMINIUM 





A.l.D. & ADMIRALTY 
APPROVED 


woseeceo PURMENSTL SE La 
SCRAP METALS co, LTD. 


BARFORD ST BIRMINGHAM 
Telegrap ddress: ‘‘Turnings’’ Birmingham 
phone: Midland 0645 











Non-Ferrous Metals 


TO CLOSE TOLERANCES 








Copper, Brass 
Gilding Metal 
Cartridge Metal 
Phosphor Bronze 


Zinc, etc, 


In long continuous coils 


or strips cut to length. 








HALL STREET METAL ROLLING 


COMPANY LIMITED 
WESTERN ROAD, BIRMINGHAM, 18. 


A MEMBER OF THE CHARLES CLIFFORD GROUP 








BUYERS OF 
_\ ALUMINIUM, GUNMETAL, 
_, COPPER, BRASS, PHOSPHOR 
_\ BRONZE, ZINC, TUBES, 
RESIDUES. 


Graded Material Suitable Founders 
always in stock. 


tie: 3 Bae 


33-5. ADAMS ST. BIRMINGHAM. 
Phone, Grams: ASTON CROSS 1895 


Member National Assoc | Ferrous Scrap Metal Merchant 
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Deep Drawn 
Metal 


Pressings 


TO YOUR OWN 
REQUIREMENTS 








Available in Brass and all Copper Alloys, Aluminium 


| N A L L M E T ) L S and Aluminium Alloys, Nickel Silver or Stainless 
and Bright Mild Steel, pressings can be in self-colour, > 
dipped, or acid etched Nickel, Chrome or Cadmium 
plated, clear or colour Lacquered, plain or colour 


fot NAR OREN BEA A 


IN ALL FINISHES . "duty Engienring Inia, Bese y+ 
WB-G 
Ames 2 WRIGHT, BINDLEY & GELL LTD. 


PERCY ROAD - GREET - BIRMINGHAM 11 


jet al 


Telephone: SPRingfield 4491 (P.B.X.) 


TONS TENSILE SECTIONS The BRONX Two-way Section Roller 


e o Straightening machine is designed express- 

straightened right to the ly for straightening very high tensile flats, 

hexs, etc. The Straightening Rolls are solid 

on the spindles, working at very close 

centres. High tensile sections at about 80- 

tons tensile are straightened right to the 
end, using this Bronx machine. 








There are also BRONX Pilate Bending Rolis, Press Brokes, 
Guillotine Shears, etc. BRITISH THROUGHOUT 


Write for Catalogues 


__ fil 


2-way Section 
Roller Straighten- 
ing Machine is 
installed at The 


English Steel TWO-WAY 


Corporation Ltd., 


ield, for pre- 
a0 yprtaetreat ROLLER 
. ing their high 
| bh E 2307 308 ree tensile 4 STRAIGHTENING 
elep one: LY 2 & 2 and flat ars. 
MACHINES “J 


BRONX ENGINEERING COMPANY LTD., LYE, WORCS. a 


(e7) 




















immediate dispatch from large finished stocks. . . 


Solder—Plumbers’, Tinmen's, and 


Blowpipe and Ingot Solders, Motor 
Body Patching Solder 


Bearing Metals—High Speed Heavy 
Duty, and Heavy Duty 
Hornet Brand Fusible Alloys—to specification or 
to special requirements 


Also Ingot metals, refined Tin and remelted Lead 





50 year s’ experience in smelting and refining 
R. JONES and company Limited 


Stone Yard, Birmingham 12 Telegrams: ‘Hornet’ 
Phone: Midland 0916/7 


MEMBER OF THE 
Tit? 


TIT) 
BIRFIELD GROUP 
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sR ME 


This high standard of presswork is upheld by 

judgment and experience gained over forty years 
in the production of fine quality pressings. Our 

claim as master craftsmen assures your complete 
satisfaction, both with service and workman- 
ship. Every order is handled with extreme 


care and given prompt attention. We wel- 
come your enquiry. 


HAMPTON "WORKS PRESSWORK EXPERTS 


(STAMPINGS) LIMITED 


TWYNING ROAD - STIRCHLEY - BIRMINGHAM 





Telephone: KINgs Norton 2901 Telegrams: Radiagills Birmingham 








TUBES 


SEAMLESS & BRAZED 


IN 

BRASS, COPPER, WHITE METAL, &c. 
LOCOMOTIVE, MARINE & CONDENSER TUBES 
STEAM, HOT WATER, REFRIGERATOR AND 

GENERAL ENGINEERING TUBES. 


tot ).2 


m 
é 


Us sv 2 


OVER 1,500 DESIGNS OF SECTIONAL TUBES 
MOULDINGS AND BEADINGS 


WILLIAMS BROTHERS 
& PIGGOTT, Ltd. 


SMALL HEATH, BIRMINGHAM 


Telegrams: ““Tubes, Birmingham.” 





a 














Tel.: Victoria 0155 & 2111 


GROUP 
. erent 


600 Group Service 


to the 


POWDER METALLURGY 
___——— INDUSTRY 





—— 


We are suppliers of a 
specialised plant, eg: : rae 
hydraulic presses, sintering ur 


and sieves. 


w Elec- 
ene Atomised Iron Po der, 
“ i 


t 


: electro- 
: ring and 
Powder fo 


magnetic components. 


Sole Agency for ie 
Automatic Metal Powder 


SONS AND COMPANY 





LiMitTtreo 
Wood Lane, London, W.12. 

















p : Shepherds Bush 2070 Telegrams: Coborn, Telex, London 
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Rate: Advertisements set in run-on style 4d. per 
word, minimum 4/-. Semi-displayed announcements 
are charged at 22/6 per inch depth. Box Numbers: 
add 5 words, plus 1/- for registration and forwarding 
replies. ‘‘Copy”’ accepted at London Office up to 1st 
post on each Friday for the following Friday's issue. 


METAL INDUSTRY : 


CLASSIFIED ADVERTISEMENTS 


Industry,” 


19 


Trade Discounts: Details upon application to ‘Metal 
egos House, Stamford Street, London, S.E.1. 
yable co Iliffe & Sons Ltd. The 





proprietors retain the right to refuse or withdraw 


“copy” at their discretion and accept no responsibilicy 


for matters arising from clerical or printers’ errors. 





APPOINTMENTS VACANT 


} f{ ETALLURGICAL Chemist required in West 
+ Wales. Experience in non-ferrous essential. 
Submit age, details 
required to Box 2971, 


salary 


experience and 
(7755 


c/o Metal Industry. 


BUSINESS & PROPERTY 


H: AMMERSMITH BRIDGE. 6,300 sq. ft. 
Modern S/S. Factory or Warehouse. Excel- 
lent natural light. Headroom 14’ 6’ Overhead 
3-ton travelling crane. Central scale Good 
loading entrances for large vehicles. Freehold 
for sale 
(CHAMBERLAIN & WILLOWS, 23 Moorgate, 
E.C.2. (Met. 8001) (7758 





N AIROBI, KEY A 


FOR oes. 

ESTABLISHED SHEE METAL 
MANUFACTURING BUSINESS 
nett profit averaging £10,000 p.a 

over the last 7 years 
Gv BSTANTIAL Plant, Machine 
“? equipment in first-class condition. 12,000 
sq. ft. of buildings on one-third acre. Trained 
labour torce. Present owner would retain interest. 
Accounts available. Price and particulars from 
Hampton & Sons, Overseas Department, 6 
Arlington Street, St. James's, S.W.1 (Tel. Hyde 
Park 8222) or George Tyson & Partners, Nairobi, 
Kenya [7759 


with a 


Tools and 


CAPACITY AVAILABLE 


GHEET Metal Work, Metal Spinning, Deep 
Drawn Pressings, Stamping Press capacity 
200 tons. Max. draw 15”. Enquiries or speci- 
fications to Wades (Halifax) Ltd. Arden Works, 
Fenton Road, Halifax. [0019 


4} and Cam Profiling Capacity up 
to 8ft.x6ft., or 6 ft. diameter 


AFPMYTAGE BROS. (KNOTTINGLEY) Lrd., 


The Foundry, Knottingley, Yorkshire. 


Tel. 
Knottingley 2743/4. [0001 


HEAT TREATMENTS 


EAT Treatment. A.D. Approved, ll 
wrought and cast Light Alloys. Large sizes 
a speciality. Electro Heat Treatments Ltd., Bull 
Lane, West Bromwich. Phone Wes 0756. [0005 


MATERIALS FOR SALE 


6 TONS “Presbrite’’ Nickel Plated Steel, in 

coiled strips, 4” x 0-24”, polished one side, 
hessian wrapped and steel interleaved with tissue 
paper. This material (stocks of business recently 
purchased) for disposal. Cost £139 Ss. Od. per 
ton All offers considered. Inspection invited 
or sample from Trumod Ltd., 205 Hook Road, 
Chessington, Surrey (Elmbridge 0044). {7761 


PLANT FOR SALE 


( YUPOLA (Copper Type), 48 in. x 30 in. hearth, 
6-tuyere, complete 
I OTARY Furnace, Monometer 5 ton, 
plete, including spare shell 
QEMI-ROTARY Non-Crucible 
‘7 Monometer, 500 lb. capacity. 
by SIBLE Furnace, oil-fired, by Waterhouse, 
600 lb. nominal capacity, complete. 
o-~ MATIC Handling Plant for fume, by 
Visco. Designed to handle 30 tons of dry 
fume, density 60 lb/cu. ft., per 24 hours 
QEVERAL Underfeed Automatic 
Mirrlees No. 25 Standard. 
AT TRITORS by Alfred Herbert, 
+% and one No. 8, complete. 

I EADGEAR and Control 
Electric Goods Hoist. 
YADDLE Blade Fans, Matthews & Yates Nos 

8 and 12. 
J/LECTRIC Motors, 
4 3/50/400; 5 to 15 h.p 
QTARTERS. Ellison Star/Delta Oil Immersed. 


CAMBRIDGE 
range 50°-500°C 

Recorder, 0-3 Ib.; 

mini contacts 


com- 


Furnace by 


Stokers, 


one No. 6 


Panel for 2-ton 


mainly Squirrel Cage for 


Instruments. Thermographs, 
. and 100°-250°C.; Pressure 
Index Thermometers, with 
and relays, 0°-500°C. and 





SAVOY HOUSE 
115-116, STRAND 
LONDON, W.C.2 











SCRAP METAL (SALE & aga 


ICKEL and High Nickel Content 
wanted. “‘Nimonics,” “Inconel,” Monel 
etc. Offer for best prices to Nicholson & Rhodes 
Ltd., Princess St., Sheffield, 4. Phone 27491. [0011 


B: J: PERRY & Ce: L™. 
Exchange Buildings, Birmingham, 2, 
for Phosphor Bronze Swarf and Scrap 

and all Non-Ferrous Metals. 
Tel.: Midland 5986-7. {0013 








“NIMONIC” Grindings, Turnings and Scrap 
+ \pitce Top prices paid 


MITCHAM GMEL TERS i? TD 


REDHOUSE ROAD, 
CROYDON, SURREY 


Tel.: Thornton Heath 6101-3 [0007 


TIME RECORDERS 


ACTORY Time Recorders. Rental Service. 

Phone Hop. 2239. Time Recorder Supply 
and Maintenance Co. Ltd., 157-159 Borough 
High Street, S.E.1. 00 





5$0°-500°C 
Bind 0° Pyrometers. Thermocouples, 0°-650°C. 
oe 0°-1,200°C.; Disappearing Filament type, 


1,500°C 
BURT ONHEAD TRADING (COMPANY 


Lt D., 


BURTONHEAD ROAD, 
ST. HELENS, LANCASHIRE 
Tel.: St. Helens 7508. [0020 


PLANT WANTED 


OTARY Furnace, one to three ton copper 
capacity. Winget Furnace required. Details 
of condition, lining, burner equipment. Price to 
Box 3159, c/o Metal Industry. {7760 


BOOKS 


METALS and Alloys. Fifth Edition. This 
4 book contains approximately 4,600 com- 
positions of non-ferrous alloy. It is mainly a 
list of alloys having definite names, including 
proprietary alloys, and it is indispensable to users 
of non-ferrous metals and alloys in any industry 
15s. net from all booksellers. By post 16s. from 
liiffe & Sons Ltd., Dorset House, Stamford 
Street, London, S.E.1. 


[ NPUSTRIAL Brazing. By 
and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E 
The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 6d. from The Publishing 
Dept., Dorset House, Stamford Street, London, 
3.E.1. 


H. R. Brooker 








To “‘Metal Industry”’ Classified Advertisement Department, Dorset House, Stamford Street, London, S.E.I. 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 





Waterloo 3333 


PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 


RATE: 4d. PER WORD, MINIMUM 4/-. 


Name and address to be included in charge if used in advertisement. 


SEMI-DISPLAY: 22/6 PER INC 
BOX NUMBERS: If required 28 extra. 
PRESS DAY: Ist POS 


FRIDAY, for following Friday's issue. 


Cheques, etc. payable to Iliffe & Sons Ltd. and crossed “& Co.” 























REMITTANCE VALUE 





ENCLOSED 








Please write in block letters with ball pen or pencil. 


NUMBER OF INSERTIONS 











Page 
Ashby, Morris, Ltd s 
Auxiliary Rolling Machinery Ltd 20 


Barrow Quarries Ltd 14 
Bond, Chas. H 20 
Booth, James, & Co. Ltd 4 
Brock Metal Co. Ltd., The 16 
Bronx Engineering Co. Ltd., The 17 
Brookes (Oldbury) Ltd 15 
Buhler Bros 2 


Camelinat & Co. Ltd, E 
Canning & Co. Ltd., W. Inside back cover 
City Casting & Metal Co. Ltd 
Cohen & Sons Ltd., George 18 
Coley & Son (Hounslow) Ltd., R. J 14 
Consolidated Zinc Corporation (Sales 
Ltd 12 
Eclipse Foundry & Engineering Co 
Dudley) Ltd 
Elton Levy & Co Ltd 


INDEX TO ADVERTISEMENTS 


Page 
Foundry Flux Ltd. 6 
Frost Ltd., N. T 20 
Gas Council, The Outside back cover 
Gills Pressure Castings Ltd. u 
Hadfields Ltd. 1 
Hall Foundries Ltd. 9 
Hall Street Metal Rolling Co. Ltd 16 
Hampton Works (Stampings) Ltd. 18 
Imperial Chemical Industries Ltd. 3 
Ireland (Wolverhampton) Ltd., John 8 
Jackson & Son Ltd., E. W. 
Inside front cover 
Jones & Co. Ltd., R 18 
Metals & Methods Ltd. 13 
Midland Metallics Ltd. 8 
Monometer Manufacturing Co. Ltd 19 
Mint (B’ham) Ltd., The 14 
New Metals & Chemicals Ltd. 15 
Ormerod Ltd., R. E. ‘ s 
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Page 
Platt Metals Ltd. .. ia 13 
Powder Metallurgy Ltd. Outside front cover 


St. Helens Smelting Co. Ltd. 

Inside front cover 
Inside back cover 
Inside front cover 


Silvercrown Ltd. . 

Sheppard & Sons Ltd. 
Sklenar Furnaces Ltd. ; 
Smith & Sons (Clerkenwell) Ltd., J. 5 
Stein Ltd., John G. 10 


Tranter Ltd., George E 16 


Westinghouse Brake & Signal Co. Ltd. 
Western Diecasting Ltd. 
West Yorkshire Foundries Ltd. 
Wilkes Chemical Co. Ltd., Henry 
Inside back cover 
Williams Bros. & Piggott Ltd. 18 
Wright, Bindley & Gell Ltd. 17 


Young Ltd., T. W. Inside back cover 

















THE SPECIALIST ELECTROPLATERS 
OF SMALL WORK IN QUANTITIES 


ALL 
FINISHES 


FULLY 
APPROVED A.I.D. 








ALUMINIUM ‘ BRASS - COPPER - GUNMETAL TIN 
(EAD - TINC - SCRAP - SWARF - RESIDUES EIC 











INCREASE 
PRODUCTION 
BY USING 
LATEST 
DESIGN OF 
AUXILIARY 
MACHINERY 





FOR SECTIONS AND COM- 
MUTATOR BARS UP TO 3’ 
WIDE x }" THICK AT 200 
FEET PER MINUTE. 


“CUTTING OFF” MACHINE 








STRAIGHTENING AND 


TWO WAY 








Printed in Great Britain by James Cond Ltd., Charlotte Street, Birmingham, 3. Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1. 
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ACIDS - CHARCOAL: CHEMICALS 


& CLEANING 
MATERIALS i STICK | 


CHARCOAL t and 
for (HENRY WILKES CHEMICALCL? | 1UMP 


\ CHARCOAL 


ima CHEMICAL WORKS, EYRE STREET. 


BIRMINGHAM. | 


ee : PAore: EDG. 2113 CHEMCHAR 








Copper, Brass 
and Aluminium 
in 
Sheets, Tubes, 

Rods and Wire 


DELIVERIES FROM STOCK || ° seosoe 


(b) Unic ficced with starter 
and overload 


Plating 
Plant 





(c) Foot operated brake and 
| safety device 
| 
| 


T. W. YOUNG LTD. 


105 GOSWELL ROAD, E.C.1 


(d) Easily and rapidly unloaded. 


FOR FULL INFORMATION PLEASE WRITE FOR LEAFLET 


SILVERCROWN LIMITED 


Phone: Clerkenwell 2241/2 Grams: Wuzog, Barb. Hand Ofice: 178180 GOSWELL ROAD. LONDON, F.C.1. CLirkewwelt 1291 (10 tins) 
aang Orn: 96 MACDONALD SarY SN, 5. fapane Pay 




















aNNIN HEAVY DUTY 
STEELS — | Steed Wire Wheeis 


No. 1608 


IN MODERN INDUSTRY omg “| _sFOR PARALLEL OR TAPER 


A Comprehensive Survey by 29 Specialist Contributors. SPINDLES 

General Editor W. E. Benbow, late Editor of IRON & STEEL. Specifies the Ideal for:- 
steels best used in various engineering applications (bearing in mind the NEAVY DUTY STEEL WIRE WHEE Deburring and derusting. 
present need for economy), describes their general and special properties aha isl Cleaning and brightening surfaces 
and how they may be surface finished for anti-corrosive and other of metals. ; 
purposes. This work—the latest. most comprehensive and authoritative Removing sand from castings. 
on the subject—comprises 562 pages with 260 illustrations, and has Cleaning structural ironwork etc. 

F a foreword by Dr. H. J. Gough, c.B., M.B.E., 
ASSOCIATED M.1.MECH.E., F.R.S. 


ILIFFE 42s. net. By post 43s. 9d. 


TECHNICAL BOOKS 





: Obtainable at all booksellers or direct by post from: | 
| DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


BIRM INCH AM - LONDON & SHEFFIELD 
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Today the Gas Industry’s apprenticeship schemes, 


its professional and commercial courses for staff, 


its university scholarships and management training 
schemes are attracting more and more young 
people to make tomorrow’s Gas Industry 

even more live and vital. AND TODAY— 

every industry and 12 million homes use GAS. 


ISSUED BY THE GAS COUNCIL 





